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. Introduction

. ~
s -
~
'

' The fo}ld&ing c¢hapters_describe vari%up aspects of lesson production
‘and use of the PEATO system at Chanute AFB. The/first chapter ("Aspects

of Lesson Production at Chanute') describes those factors that were
; . ’ A

't .

4

most influential in.affecting the creative process. The seqond.("Compuper—
. . . ¥ . i
Aided Management at *Shanute")” concerns the use of the PLATO» system for °

data management, ~student testing, and other related cMT aspects., The
¢
‘ -
last chapter ('/A Survey of Chanute Lessgg Development Techniques')
discusses the development of eight lessons in specific terms and Bow‘i
’ P - »

2 ) * I3 2 '[
these Jesgons were modified to increase their chances of validation.

+
+

‘It is hoped that taken together tRese studies will provide some insight-

into the. development and utilizationsof CBE materials at one military

. 3 " N\
installatijon.
- -
?
. ) x
\ . .
Ve '
I . ) . .
9 /
j
\ e
i ¢ .
. ; - < '
v .
[ »
RS ‘ : . )
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CHAPTER 1: AspecTs oF LEsson

.
. i

$

port considers four major factors influencing lesson production:
1
- “ v .

Il

implementatfon of the "lean approach', the ISD role in flesson, produc-

fion, the transfer of programmed instruction techniquif tg\?BE, and the -

Ny 4

1) .
‘general method of lesson production (group .vs. individual). Each.

facgor is discussed in terms. of its effect on the quantitiiand quality

’ [y

. . \ N
of lesson production. This report was submitted to the Chanute PLATO

author staff for their comments and suggestions.

'

Y

k)
4.
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. 1 - 3' 1
i - 1’ . ’ » t .
‘ «'l/ * » ¢ . . kp
. ‘ . . N
. ' ' Introduction
o I ’ . P . N
. \ A
. ] , - .
'  Background and ‘Objectives . . L ‘
[ ot .. . - B
This study is intended to deéscribe some aspects of lesson develop- . y.

.
' . . . .
- .

~ ment.at Chanute. It focuses on the process as it unfolded during an

imp(o‘rtant period of the Préject's existence: June 1974 to June 1975 B J
q 4 ’

: T i - { . . L ’

This was.a crucial phase‘of the project when the’Instructional Sys'terq

A N

~ . 4

_' [ ¢ . .
Dévelopment (ISD) group assumed/ dir ction of the PLATO \Effort. A

def1ni£1ve descr1pt1on of the site history is not warranted here.. : “'. *

. -
fFor further de,tails; consult Himwich, 19%J7 and. D?lman et al., 19is7) . (
,’On'ly the highligﬁts of the process will be covered in this study.
rIt is hoped that the results of this tre;at.ment will be genera.liz‘able to’ . N ‘?

,” other PLATO and/ér'. CBE ins;a'l‘]:a'tion's. ‘ i \ | - ) &
, }‘ Method of A proach . R ) | : ’ 7
f . Géven the cpqstraints as 'indica'ted ‘above, the foilowing factors wi}l
“1 i ve disc{;'ssed:- St . . o
o ~ 1. implementa’t%l;n,of':he 'lean approach' tp lesson production; )
2. 1ISD ';nvolverr?lant in lesson production;' "

3. transfer of progra\mmeed~ ‘instru::tion stechniques to CBE; -
general mé;hod wof l:sson p.roductign. ) ‘ .

. . ) .
Specifi.c characteristics of im‘ii'v‘idual legsoggs, have already bee’n discussed .
('Klecka, 1577a, 1977b). 1In the present study, the‘ factors that were

f .

considered to have the mowt’ significant effect on dés 'pro‘dﬁ:tion\
; ; A E

b

‘ [} :

/ at Chanlite were chosen for detdailed investigation. . ' . P .

/

” /

. . /
& — M
L] . N
{
' -
‘0
» . . L 5
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r'i v L. . ...' . N
.1ncorporating the Bare essentials to cov;r the_trainlng objectives. without
» '-J ~ r\ / .
any extra "fat" that might be construedsas overteaching the student

o

LA .
R -

)

o'l' '.

'y

v

' : \
Implemeptatiqupf fhe-"LEan Approach" to Lesson Production

A )
Ve .' ;." *

basic phiiosophy'of the sq;called "lean approach".

"
-

a

Ky

. Pl -?&"3- . . . -' . -, '\.
,  The lessons\w¥iﬁfkniaBLth§hte were *ptoduced according to the-
— L : ‘

This consists of

. emphasis is on training personnel

.
..

)

Consequently, only enough:text is

The

3 -
o given-'to describe the..subj_e!t matter and only a few questions aré 'a'skEd

- of the student’ in. the course of the ldsson.

s

~

** 1In Chahgte's-lessons, thg
ol

.
Y

rs

dent's progress is measured by a matching,
it , 3 - pA

\‘ﬂ!E
:. th

.

" tgs at the end of the lesson is is Mown as the Master Validation®
» - [ - . .

, Y ° *
Exam (MVE) which-;as used originally forliqsuripg ‘that 90% ~Qf the students

gqing througw the lesson scored 80% or better on the test. The test and

»

[
the philosopﬂy of the lean approach make a claar distinction between what

-
~ % ;-

a student NEEDS to know and what is NICE to know but is non ESSENTIAL to
/

the performance of the task beiqg taught.
!

The .Tean approaqh, whén ‘

o

. -~ o . L. .
strictly applied, compriges need~go=know material onlx. (yhe emphasis ig

[}

necessary since references to the ean approach are uséd t¢ juatify the
specific aépects of individual lessons' see Klecka, 1977a 'l977b )]
« /

The | 1ssion of the Air thce te¢hrical - training is” to produce at S

»

Thus, t é‘students are gdven 1ns/;uction only for thogr particnlar field
- . ]
Everything within ;his trainlng framework relates to’

.t

of’ spe‘ializatio&.

< that pecialized area, at least in thefry. There is no interest in givihg

L d

case in the private sector, such as a'university;

) This would ber

, .
. . ' . e

A0A




19
prohibitively expensive .and would serve ndé useful purpose, ifi the Air

Force's:v!%w. The airman s prepared’to do a specific job,fthat°and no

. .

.other.

\

[

Characteristics

[

-

presentation of, only material téa(xés‘
performing a épecific task; 4

- % . i

presentation of the minimum amount of such essential .
material to ensiire ‘adequa‘te-performance‘,,:gq?fg

testing the student on 'a.few important termg/components
‘that are sufficient to indicate familiarity With the
subject matter (i. e., the test samples the content

area and is not: comprehenslve), ,
. Y . . ’ i) - B ' . .
writing the materidls origipslly in an overly lean
- fashion because overteachi 1s relatively mores
- ﬁqfflcult to detect than un erteachlng, 1ater the
sons are "shored up where necessary to achieve the

de31red mastery. , - . .

i

’ . - N F

The speclfle characterlstlcsq?f the Lean approachﬂ.hen applled to

.. . s £}

CBE\YnstructiQn at’ Chanute include the preparatioﬁ of materials with

"no' frills" (Dallman, 1975, p.'4): that is,
¥ : . . .
- 1 little‘hranching except-for fofced review;

,
. .

’ 21! multlple choice questions +and answers,

¢

“ ‘W.

3. tiftle fqedback for correct or especiélly for.inconrect
answers;

4, few'elaborate d1agrams tq,accompany and eluc1date text;

.’ . - Ny ’ «

F. -little student control’éf>movement within the 1esson;

;sizeabie instructional steps, and
. perceptiblé reliance on the techn1ques of programmed
'instructibn for CBE lesson construction.

Y .

Aruitoxt provided by Eic:
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. »
“ gm .,
e ;‘.—*<

.
-

" material concisel& and without elaborate diagrams or lengthy diséussions._.

’ .t . X

‘ .

-These charaeteristlcs are Slgniflcant since CBE Lessons are comparatively
vy' ’ =,
expensiwg\tglproduce. Thus, 1nc1uding "frills" was expen51ve and of. ¢

% ' -

‘1' doubtful valae,'in the Air Force's view. Although this philosophy was

a

/

. o ) . -
sometimpes distasteful to authors and reviewdrs, it was defenfled on the
oo ”

. . .

basis of cost-effectiveness.

w

-~

ﬂiscu§sion - L o ‘ i g
. - : LY »
The "no frills" approach to lesson production was 1mplemented to.

» - .
.

treate ﬁfficientﬂlessons quickly: that is, lessons that presented the

[

Q

However, some of the lessons examined in the individual reviews had

elaborate, slow-to-appear diagramsf‘ The preggnce of such schematics T e
. -

would seem’ to deviate from the ISD philosophy; this is especially true ’

- * A4

since comptehension of the diagrams seemed unnecessary for successfully

.
: .
.

coopleting the flngi:egam. . L,
~ The lean abproach philgsophy carried over to the area of remediation *
for incorrect.answers on individual questions, as well as the end-of-lesson

A -

o - '
test itself. In these cases, no special help units _were constructed

14

_but the stulent was merely forced back through'gaterial he had already.

. . . 3
seen in order to~hopefu11y comprehend it the segond time around. The

amount of space required for the lesson to be studied on-ligz.would remain

the same when this type .of remediation was used. Because implementation
' ! v’ .

of this technique reduced or at least did not worsén the computer storage

. 4 . ¢ . .
,problem, it was a favored approaeha More -important, it did not reauire

the creation of new material and was thussquicker and more efficient than
constructing additional help units.

’ . . /
] * :

.
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LIS

Y ) . . 4
Examples of a deviation from the lean approach have been detumented -

»
-

%it (Kiecka, 1977é)§ Occasjonally, text was presented which was not ‘tested

4

- directly and thus did not fall within the 1esson~objeétiVe'of passing -

v s

the MVE. Conversely;.shé lesson objective, being'very broad, implied.that
, : K ’ ‘

a vast amount of material would be covered. In\actuality, anly the .
. { .
s , . ;»\5

briefest introduction to the subject was presSented: ,Thué, adherence to

- E 3

this.philosophy of lesson construct\en was not universal.

" Summary . . ) . o)

. In theory, the lean approach sounds very appropriate for implement ing
A ; I
¢ -
Air Force technical training: to give the airman the minimum but adequate.

d »

amount‘of ;?Eparhtion for the dctual ﬁieidlexperience where he.will reallﬁ

B leamn his. job. In practice, Chanqte'authgfs found it hard to follow that

approach rigorougly and hence soﬁe aspects of the lquon materials varied

in empﬁ%sis and adhgrence to it. Nevertheless, .sgattered individual

reports from other bases (e.g., personal interviét) have indicated that

the current level of CBE training is probably adequate for basic prepava-
) ‘ &

tion df the ‘airman. Field evaluations indicate average or abgve average

results (ballman et al., 1977). Héwever, it does not folldy that this

was due either to rigorous or fela&ed apﬁlicatiéns of the widely-bublicized

[y

}ean approach. - 1wi§3;§;;;1;.&

x -
‘
s "
*
\

)

“
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- ‘lnitial Involvem%_ . ’ Ce e .

445 man-hours/contacthhou:.(Green, 1973, . 27)‘was reQuired to produce a

“ . 4 M ‘
) » . -
S - 2y
G : . . . ’ A
- ¥y P ;o "/ . "“ ) 7
* . . ! % . . . ’ !

- ‘ 2 o . I J . . '. ‘/~\ e ’ 4 " D

ISD Role in Lesson Production ’ .
% e .

v AR -
0
K

At Chanute during the period covered-hy this study (mid '74 to
‘ . -
mid ' 75), the Instructional System Development (ISD) group direcbed the

process by which the CBE lessons would be prepared. This group had priimary

*

responsibility for a develomental process'known as thea'front -end

Y

analysis'.. It consisted of the,following elementggi

1 0"

. ‘ v,

1. \preparation of .a task analysis, a speciglized process
which encompasses describing and analyzing the job
‘tasks -in ordey to determinte appropriate training
(Department of the Atr Force,,30 January 1974);

< 2. 'determination of skill levels for performing the .
‘required task(s); . ! -

3. preparation of/}he lesson.objectives; .

L] . ' . -

4. " creation of criterion tests to check the performance
N level of the ‘students. . - . .
. . N M " 4

The PLATO authors were not invﬁived in :the preparation of the analyses ¢

\

. -

.nor in the composition of the COmponeﬁt parts. - -~

Initially, the ISD staff belieyed ;that- the PLATO author staff was .

s/ e
sufficiently qualified and experienced that a further _breakdown pr . . 4

N . . ¢ o’

guidelines- for elther subjecE matter or instructional design wduld not' T
1’-”0 oo Sarsphy e 'M"w" ‘ *

IndQed ‘estimaté&d ‘what materials coulﬁ be prodtced within

Lhours/contact—hour of, instruction (eariy'inte yie . t

4

be needed.

'
-

a 'range of

’

N

project head) 2o 100 hours/cpntact-hour (Dallman, 1974, p. 2). These, S
LA

—
estimates were made despite the fact that ‘a ‘preliminary expendi ureyif_

+

- . .
rough draft and 650 hourg/contact-hour to.produce a finished lesson

(Main et, al., 1973, p. 38-j). Simiraniy,cit was known that Aberdeen’ LI N

Iy * v 4 “ ° N - " . .
a s -~ .16 :/ \j’_
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[

-t

,required sligHﬁLy less than 300 hours of effort for each contact hour of

materidl produced (Dare et al., 1975, P. 85) . -
r ‘ . :‘n

.Y - In the pre11m1nary stages of the‘prOJect, the-author staffgnay have
kS

4 .* been eSpec1a11y critical of the ISD prepared materials for two reasons.

. . | . ' ) |
First,:because the. authors had not taken part in the front~end -analysis
. ’ : ( ’ . oo

and becaus€ of limited communication between the groups (e:g.,‘sepdrate,

offices), the authors proceeded an the basis of the documentation

-~

fu;nished by the -ISD staff without the background and rationale behind .

those documents aSecond, the ISD staff expected to achieve a dramaiic
« .
speedvup in lesson productlon by e11m1nat1ng some, of the Btyles, hailts,,
" and strategles which authors found interesting and motlvatlnggwbut nh:ch'
j ISDVfound unnecessary. ‘i; . . )

The lesson’objectives were also prepared in advance for the authors.

LI

L

h ]

These ustally consisted of a standard approach toward the material in the

r <
lesson (i.e.,

‘operaging'principles of

e

P

-0y,

7

"without reference, identify basic facts- and state ‘general.

This - goal Jjad to be satisfied by

’

/‘r

e,

passif

an end-of-<lesson fest with an 802 or higher score.

A4 /
”

[y

The strlking

-

¢ N '5a)

/

7

”
_‘topic of each lessen.

similarity in the format of the objectives witﬁin different 1esson$llies
. ‘ ‘e , [\

in their common'orig‘i.n‘ith the ISD group and the people in charge o‘the -
. .1 ’ . , ) ) . ,, ¢ . » ) )
vehicle course itself. The authorptwers provided with'only the general
They had few guidelines abgut the breadth’and depth
¢ ' - ’

‘of thé coverage desired.

. . -

.Even the end-of-lesson tests were an imperfect

-

\ . ‘ .
guide to preparing the lesson; they only sampled the less tent.

Subseégggt~Rebisions .. ‘ '
The authors asserted that the material presented to , them by ISD was’
. Y -
very. incomplete and unsatisfactory. This was especially apparent in the
. N . : . f—‘ “=

-

- ’ . .

£d ’ e .




v w N
. | - ! \ - .
i 'lessqg objectives and‘end-of-besson tests: - it was the considered
opinion of ,the authors that these tomponents were not sufficient as,

.guidelines for the preparation of lesson materialks. In view of these

., . . ~ . _. ' ) ’ —~ ' i
- complaints, the ISD staff reversed its agsamptions and took a  rather N
& ‘o : . R ’ ) Tt
o7 conservative view of theyautgors' subject matter expertise and instructional. -
N . . £
- - . a - - .

* - .
-desigh experience. ' The follpwing .majqr ‘revisions were subsequently made

I ‘ LN ) i 4 ,‘ . .

, _ > in the method of operation: - oo e < L .
oo . k . - '-"or ’ 4 '
. . " 1. ‘the énd-of-lesson tests (the master validatiom exams /
o ‘ : or MVE's) were rewritten by ISD or in some cases
C rewritten by the author§ and, appreved by ISD or .
. vehicle course personnel;

. . 2. 'teachin p6ints, a more. detailed outline of what the
p ) lesson contained than presented by the lesson objec— .
’ i tive, were furnished by ISR to the author .staff; and
\D
O 3. -subject matter experts (SME's) were brought . into the ,
, project , to lend their eXpertise to preparatiop of
.Y - - lesson materials. |

»

) Thus,” delays caused by dnsufficient input from ISD to the author staff
w' :" . - 4 . . . m‘ . 1
é’ ) ranged from a few.days te a few weeks. These delays came at the commence-

1 '\ir * ) .
‘. ment of lesson development, a crucial period for the author staff (Misselt,
1975, p. 6). BN A

Q

s
~

. -
. -

+ The, ISD distillation of raw material.was not without its benefits

V-

R ) k ] . .
’ for the authors" They were presented with some. of the material which they

! . could shape and mold according to their specific inclinations. That, iggto ~“
- ) ¢ . .‘45(,, . s : \. R , . ’ "i
"say. the authors did not havekto "start from scratch" (always a painful *

v 8§ 7 '
procedure) but had something to WOrk with right away (i. e., the teaching

[RY

T s ‘,
A

poi:;ﬁ). pNevertheless, the authors were more highly constrained in the

fied® relationship to the ISD staff and raised objections about certain
. . ' v y . (4

. ISD cdmponents (i. e. ” the MVE s mentioned above). 3fera11.however, the .

[

. ) 4 -7 " , ¢ . ) Y . .‘- '

“~
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! ‘ °- ISD g‘r.oup provided structure and orgarfization in this area of'nascent ,
. I B < v ot . T Coet T, L .
- f i . . ' . * ' ‘ N N
N .+ CBE deVelopmept, Yo ‘ - . .

v ’ ) ’ ey o) ’ ’ -
L T'h!.xe was/’also some feedback from the .ISD groufp durlng and after ,
,»
. b‘ » . .

the le’sson wr1‘:ing s‘tage. The ISD pérs

7

. , 9 w . "

- ,question here } r+therfa Fheir comments rein’fgoad the bas1c ISD strate' :
- e ; v r

, of produeing iesgons: lessons were to bA coﬁnposed of- narr?,tive portions

KD : e d R R e N Y. . ¢

with’ a’ few 'qﬁfastions,» J.ntetspersedt Mat at ra-ndom At ‘the end of the N

a‘ R " .

Y
- L

.‘ .
- ) lesspn the Student wcluld\/take a,\qesf to see\lf hé l'{ad' met the obJective

- - -~ ., . c ’ .- -

Thqs, the ISD group .offered' maln.ly m.lnor a.dd1t10ns 01: ;:hanges ra-ther ‘than

- - . “ , .
-t . .- ) .7 PR

‘radical, inst‘ruc;ion‘al strategy mbdifi‘.ca‘tlons. o S .

"

. > > - s
) - A Ry P
;. . »
N N - ’ - . R U o . - ) C. ® (R - i
v . vy o - At | I , ' - - «
. . . L
.

SUILII!EL‘Z . "..- . e s [ “-

4 1y e ‘ -
It can be% seeri t 1‘,’ & .I~8D group offef\ed the authdrs a. rstart{ng )

] - ‘.,

. -

kY4

.,

. I
o . » . AN .
1 «

point for the composi gn of the mte,riahL What emerged~typ1cally wa's
; o -

. e .; LA
X a lesson whose hutlin;‘e 1 e., the *obrjectivés and‘"tkaching points") was -

- - . , S . ‘ng_..‘

.
’&',\ . . ' X .
/«

. aspect-s being c#e&ated b th°e guthor w1.th input fr‘om c;ou’rse staff L

b e r’ ' ‘ K4 ' .* + JTe
E1ther,because ofo \1me c _st»ra;&tsr dx; because of’ st‘atements and sugge.st*ions
A \ .

fr'om the ISD staff e,ndea ors® requiring’ini.tia]: time investment for poten— -
) o

.
s" - L] B -

f

To4 tial long-term payoff were, not; 1nvest.iga‘ted . " . T ,I N ,

J 3 \ Ve o ot R R P
’ The ISD grou.p concent ated on 2, low-risk Iow-potential gafn method

- . tives. and the -hist{ory of the site A knowledge ,of that history a1ds the

e,
.

\ . understanding of why lessonsﬂaroduced ‘at Chanute are, in general, not
=L ‘ ; Nie » ¢ - ‘
i "flashy". or ""clever'™, but, n\on scr1pt ‘nﬂ methodlcgl "The creativit'y ,of'
- “(/ .~ - v ] / . )
the. authors may have beEn llmi ed by tﬁese constralnts, “in’ addltion, no .

pad
a
(3

Q ) : L
)

‘ [ . -

‘ofY operatlon. Th1s apprjohc was prob%bly sttlfied by the prOJect objec—- Y o

P
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- . Transfer of Programmed Imstructien Techniques to CBE: o Do
T L s " * . "“
. ’ X » - - Coe .
. Influenge . . J,;L‘ L —_— .
e ew T . . ’ R -
? . The writing of CBE materials at Chanute followed the traditional

v % : . - A Y . *

approach toward lesson developmeng} ~that is, the pédagogical strategies

— . ’ e ..

'y - . i ‘\. . \ b ) . - - 7
X - of programmed instruction (Pf)._ Specifically, QPe structure of the lessons
. . : ’ . ] R
. . . A toe - . . . - -
= . tendgdito be linear in constryction with little branching fo optional or
L R B BN P , - . -, . ,

.help\ing’ units. Also, the use of graphical d sélp§s was somghat limited,

.

consistent with the adoption of the lean approach to production:
- Tor‘fhe>mo§t'ﬁartz the indit:idual lessops shared a common. format
- “ -:\ ] . * ~ " p -
) consisting of the following .elements:-

o " 1. statement of.the objective; .
~ 2. text portions with limited interaction; .,
/ ' . f i “‘ ~ %
* . 3. end-d¥£lesson test (mgster validation exam or MVE).

~ As mentioned previously, ISP influence was most strongly felt'in the

k ’ ﬁconsiruéégz; of Qhe.oquctiges and MVﬁfé% however, tﬁere.was littl; control
od their p;rt for theléextuar portions‘of the 1e;son. The ISD staff“( .
— meéely indicat;d that tg; tht*he tailqged'to the subject matter of the .
lesgons, but Lt'was up - to.the 1ndiv1dua1 author to’design tﬁese sections.
’ 14

R ' An addlthgal factor encouraging the utilization of the PI foqmat ’ . -

. 4 - .

s

o

may have been the limited knowledge that somg‘qf the authors had in the

4

use g} variqps IUka language commaqu. Fewer and simpler Foﬁmaﬁdé
(i.e., -at-, Jﬁfite—) wg'ld be heeded fbr a linear lesson with Iigtlé - . N
branchlng . Also, the‘f{:ited usg«of ";inus" after ‘an incorrect answér inx

. the‘Programmed iﬁ;trﬁctiAnAapproacn may-havé lent itéelf_readilj to+

«

incorporation within the "bare-bones” framework. There was little incentive

Al - i
-

\)‘ K " ’ , . . . (33
.ERIC. o o - - .

; .
s . . . \ T
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_to provide extensive remediation sequences either after an incorrect  °
-1
res‘)nse was given or in a separate help u.nit. . N
4 . : - .. . '
Discussion .‘ L ' .
—_—— . . . .o G N

-~ !’ . ’
’ The above ;onsi_derations have validity, particularly in terms of -
- ' .~ . « 3 I'd f N 4
. . " prbNa largé quantity of instruction‘while minimizing costs. However,

it must Re pointed out that the PLI\TO syStem offers many capabilities for

L2

prese7ting instructioh in efficient -and effective formats that have not

been explored ae Ghanute:, Individual branching for remediation or extra

o
.

information ‘has wide applicatiorn for imp'roving the effectiven,ess of the

instruetion. Specific ans'werbcontingenc.ies for pre—dete‘rmined incor;'ect

responses can a}so -be\ used to provide the student with appropriateirem‘édia—‘
‘tion. I'mmed.iate*knowledg@ of .results on end-of-lesson tests can g1v¥ the

-

, _student helpful feedback on his level of profitiency. Hence, Chanute's
M N

.
3 - .

/ R impl'ementation may be described ss.attempting to achieve cost—e'ffectiveness'
’ + by ho‘idin% development. costs to a minimum, rather than ny ygtly reducing
° » , . . '
. the ‘tra‘ining needed by use of e'ba_b‘orate pedagogy or student management
\: - .S,trategies.* ' - ’ ' B '(

. .
g Effect on Attitudes .

! " ‘. Special Purpose Vehicle Maintenance instructors were asked for their
’ -
% views on the results of using various forms of instructional aids (i.e.,
| S ., * ., . )
visual, PLATO lessons, study guides/workbooks} lectnrés,. laboratory, and

) programmed instructic;n). Although the sur,ve.y ‘'was limited to a small
o R u?f“‘\
database (17 respondents), it may, be infoi‘mﬁtive to consider their feelings

— [

.

gn PI. Most of the respondents disagreed'wit\ the statement "I get very: '.

. : [ ’ . 1 ' . -
Y good results using programmed texts" (average: 3.89 on a 0-9 very L

‘ +

" x
lFor' data and results of the questionnaR'e, see Dallman, et al., 1977.

-

‘.
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strongly disaéreg - very strongly.agree scale). They wé}e non-committal

N - ) ‘
on the PLATO lessons (5.55). "The standard deviations for the above items

. i . .
* “were 2.14 and 2.15 respectively. X , , . o
Summary ) ’

1

It is of course obvious that few techniques such as extensive hints
or remediatiom sequences- have been explored.in the Chanute lessons even.
- N :

though Iittle extra effort would have been réquiied. The heavy reliance

«on tried-and-true, even stereotyped, training techniques precluded this

utilizatipn. The limited skill of the authors with the TUTOR programping

¢ AN

-

language may have ‘beem~ another factor. Howgver, the restrictive influence

\
of the programmed instruction format was probably instrumental in the

? , < ’

limited employmenﬁ of selected PLATO system éapabilities. *
o
4
~—d
, -
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» General Method of LésSeon Production
& = P

“
e

* 4
A variety of organizational.structures have been used in PLATO

courseware development, and many groups have a&tered their structure -in

keeping with shifting.goals at various points in thé;g(project's histoéry

(Qibler, et al., 1976). Such was also the case at Chanute. . In the early

. o, . '
phase of the project, the authors worked independently on lessons in their
~ ‘ . -

own area of content expertise and imstructional experience. -In this mode.

-t t

-~

there were no guidelines for a common instructional* strategy and the

EY

authors had consideréble’ freedom in developing theii individual styles. -
Each had responsibility for‘content and lesson strategy as well as N
the actual TUTOR coding. This mode of operation can be considered the

"individual approach". s : _ )
i &

1

x

°  Mater, when the project goals changed to encompass dé%eldﬁment of CBE
. ¥ )

materials as part of an extensively revised curriculum, it hecame obvious

.

to the new project director (the head of the ISD staff) that a restfﬁcturing

of the PLATO authoring éf;ﬁp was required. In the first place, it became - .

necéssary for some authors to develop materials for content units that they ~
: -7 e .

had not taught previously and in which they had had no special training.
o (
Hence, their subject matter expertise was not broad enough to ingﬁude

*

these newly assigned areas. Seconaly, the ISD’leader.and his staff were
net comfortable with.thg instructional strategies evolved'by the individual

au;horsi ,This éoncern was due in par¥ to the inexperience of‘gﬁe ISD- -

.
.

team with CBE as a medium and, more importantly, 5epause elaborate
- s \ . . . .
strategies were not {equired for the limited objectives and fundamental

nature of Ehe conteat planned for the new currigulum. The ISD group

- . v .
4

e T 23




wantéed to work with "proven" strategies rather than "experimental" ones.

.
-

. : : . )
To overcome the twin deficiencies*of specialized content expertise
/ , :

and -instructional design philosophy and-¥raining, the pquect direc-

- 3 .

tor instituted a "team" approach to development of the required
materials. This app?oach is described in the fellowing section. It
is cdntrasted witH the individual approach, used extensively at an early

stage of the pfoject and also concurrently with the team apﬁnoach in

some instances.

Team Approach . ) .
For a m;jbr bortion of the projec; effort at Chanute, a variety
of team Q?proache;'was_considered“ah'optiﬁum way'fo prodgde the most
. efficiént and maximum number of effective CBE leésons. Although. several

authors had previously been instructors in the vehicle maintenance

- course for the bulk of the period during wpich most/of the PLATO 1§s§ons
were produced, the production managers for the PLATO lessons assumed,

-~

when it «came to curriculum development, that the authoné themselves had

1

. / . ' '
little subject matter expertise and less instructional programming

experience. An instructor may have ‘taught a specific block of instxuc-
3o o- i \ .

tion several times, but he might know very little about the material -

in other blocks. The authors were all recent 1nstrdétors, but were
fiot experts in material for all topics for which they wrote lessons.

In this view,‘the main thing that the authors could provide was a
. /

facilityJ albeit "a limited one, in the TUTOR programming'ianéuggge.

To remedy this deficiency, the following tri-partite organization

M-“( R -

was suggested for a typical production team. '

4




An instructional designer, ISD staff (part time),
who acted as a resource tor .

a. ald authors wnomyoluntarily sought him"out; and .

b. "review 1essons and elim1nate ndn-essential infor-
'mation. ’ . . )
» ) \

A TUTOR author or programmer, PBATO staff (full-time).

A subject-matter specialist (SMS), course staff (part-
time), who acted as a resource to:

a. provice content for the programmer; and

» e .
]

b. provide subject matter expertise for the authors.
) - \

In additfon, other course instructors (not assigned to thg project)’

: : . . LN
" were also consufted as well as reference books, old manuals, and other

related materials. This organization was necessitated by the belief that
M

one person alone could not contribute a‘i the-expertise and experience

\needed for effecthve angd efficient 1esson’production.

AN ‘ »

.The operating principle was -that this method would succeed in pro-
ducing 1esson material and in time the organization’could be modified.

"he TUTOR author could gain some of the instructional proérammer s

v

expertise as each could leamn from the other. In“fact, it was believed

_ that the author‘and instructionai programmer could'produceniegsons indeX

pendently offeach'other, but there would always be a need'forvan SMS to
assist both There are several subject-matfer areas within the vehicle

maintenance group that would pecessitate individual specialists in these

L 4
g

areas on a continuous basis. In addition, the various SMS's could not - *

’

\1earn the TUTOR 1anguage quickly enough to be efficient at lesson production

" in their individual areas of content expertise

’
~




4

/

Thee lessons wWere réviewed both while in~progress and also after a ‘

[

I 4
~first draft wa% completed.

.

Usually an SMS eiamined it for accuracy of,

content, although in an interv1ew, t formq; staff member commented that v

.- P

occasionally two SMS s would disagree on the ' correctneSs of a particular

point. The lessons were alsqitev#@wed Hy‘other members of the group; .

‘\3’ . N .
.these "peer rg&?gws? were viewed positively for their contribution to
- . : . L .

improving the. haterials, according to former Chanuteuhuthors. Reviews by

"outsilers" ¢i,e. s MTC AFHRL) ‘were cons1dered to. have little ‘value,

. ) A -

since;ig'was believed that the externgl reviewers would not be aware ‘of
. ) , . .

the problems and‘constraints'under which the authors had to worﬁ?*

N , “:é . . .

Independent Approach . '

7 In c;
membexrs of.

= . o

s!%se were any of the authors. fully independent of other
- I 14 .
Subject matter specialists and/or other staff members had to be consulted

the Chanute PLATO project or the veéhicle course personnel.

- s

A . - N

-

-from time to time for assistance in codfng or composing particular seé-

<

ERI!

Aruitoxt provided by Eic:

. . .
tions. ‘However, as the author gained familiarity with the subject matter

and the TUTOR language, there was a natural tendercy to become less

reliant on oﬁhers and more‘dependent on oneself.

An additional gactor

LS

might have, been the desire to increase the production ‘rate of the

tion. . i : .

S . . :
ummgry o

3

»

lessons or even try out more individualized approaches to lesson construc—-/

< # . .
Since precise data on rates of lesson production were not kept, it is

di?iicult to evaluate the dYccess of the gnodb]individual‘approach in
- 'y rlJ “— * « , ’ o ‘
cost-effectiveness.

were interviewed, he group approach had some merit and proved to be a

»

. /\‘\26' o

-

H6W6ver,~according to fo;mer'agtnors at, Chanute who

“




L]
»
»

Y

Aruitoxt provided by Eic:

-

e

p - W T —e .
“« ‘ +

viable mode of operation. In theory, it 'brought together the *instruc-

tional de31gner, the computer programmer, and the subject matter )

-

"specialist go ple.théir resources, - In practice, not, all membérs &i;HPe

- ot

team coneributed equally, and thus one or more members had te work

'Y . . 3 ~

[
somewhat indepenaently in orﬂer to produce a draft version of the lesson.

- T
. . '’ ,
2~ -

& s

«

»
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L Conclusions ’ : .
S st 3

*The instrucgional stragegies and manegefial techniques of the ISD

a
> 1

staff were successful for increasing the lesson production rate to a
X

level.so that materials for the entire vehicle repair course could be | « .

L.

produced in the allottéd time with the existing staff. *Management by

1SD caused a restrycturing of ;qsks, proc#dures, and roles into a team-
. - L% ' .

oriented production-staff.” .Instructional design.by ISD meant curtailing

experimental approaches and adoption of standard strategies and techniques.

-
( . .
By introducing the lean approacHh and enforcing the rule of "no new

strategies, no new hardware'", both a floor agd a ceiling were placed on
. Ny
the potentiaL Snccessfulness of the final product. Specifically,
) ‘ g - .
because familiar, PI-like traditional teaching"techniques were employed,

the instrugtfonal materials hhd _very little probability of" failing to

‘teach adequateiy and were also very unlikely to produce sweeping gains® -

s . e
-,
,in perﬁprmance;'retantion,.attitude, ot time savin?s.
* 5 . )

‘¢¢Alq%ough departures from the ISD techniques gnd guidelines can be

h/"ﬂ‘
found in general the materials follgz this coﬁservative philosophy

b4

"Though some deci51ons about lesson design seem to have been made on the

basis of expediency rather than ISD principles, the resulting training
» ) s ‘ . - - '
' course has nevertheless met its objectives.

.

"
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€HAPTER 2: CoMPuTER-AIBED MANAGEMENT AT CHANUTE -
- Co . . L . )
. - : Abstract M < . '
. € - . . , :’
. l -
The purpose of this study is to examine one organizatiop’s effore

i -

to reduce the time and cost while improving the effectiveness of various ' - ‘

. Y ‘ N L
.

management functions-by qﬁiég the PLATO IV computer-based education - | .
’ . % . T : ¢ ) ¢
@ ~ (CBE) 'system. The site selected for thig\study was Chanute Air Force

{ ; ) . .
Base, whose PLATO project staff made extensive use of- the data. collection, N

. d . ’ . ’ ’
and‘retrieval, student records, and other available resources of the P

computer system. The-data collected included student test scores and ,  _
A - . specific responses to individual test quest%ons;‘ The need for such data

-.collection and management of student‘performance'éE;;;s has been pgéviously ) .

-

pointed out.” This report was submitted in draft form to Chanute PLATO.

staff for their comments and;sﬂégestions. ‘ ‘ e
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Introduction .
\

The nurpose of this study is to examine one organizatiom's efforts

to reduce the time and cost of various managemen; functions in a military
= R « 2 N

PR

) training environment by using the PIATO IV COmputer—based education (CBE)
., «

system. The site selected fox. this study was Chanute Air Force Base,
'

whose PLATO project staff _made extensive use of .the data colleetigﬁ\ )

.
.

student records, and other software resources of the CBE system.‘,"l‘ﬁe
Tre g &
- .. '. ° R ’
" data collected inc1uded student test scores and specific responses ﬁo,

individual questdons. The need for such data collection and management{’

‘. ¢ -

- of student performance scores has been previously pointed ‘out (Dallman,

L o -
1975a, p. 53). A I

‘In order to gather data for the Service Test of PLATO IV at Chanute,
T
the Training Research Applications Branch (TRAB) and the instructor per-

[
r

- sonnel in the target c0urses administered pre- and post- tests, recorded

s n . P [XY .

studént block grades, remedial 1nstruCtion tlme and washback rates (Dallman,

[ hd

1974, p. 4).. Sinte “the conpletion,of the data collection for the Service

s

-

Test, similar course managemént actlvities' have ‘beem carried on by the -
reorganized PLATO authoring staff* in coopgratioh with coyrse instructlors.

V- \ . . .
The capabilities of the,sxftem haye been used in order to make data

“Wpollection and management more efficient and to ease the burden of the

instructors from time-g:hsuming tasks. o

The:}ﬂﬁggg of this report is to describe the management applications
} .ﬁ“{m ) _ C.

'of PLATO gt Chahute " Chandte's techniques are not presented as an optimal

.,yr

[y

way to utilize all system data-related-management capabilities but as an

example of one site's initial efforts in this area.- - A
. L)

"
e
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Selected Capabilities’dffthe PLATO IV System, .

g

-

ok : : . .
The PLATO IV CBE system has many capabilities for data collection and

-

retrieval that can-be employed by the‘avefage user. Like any advanced

computer system, it can manipulate dat'abases to'provide“.i.‘;mation ‘for

i,.'de(:ision—making or record-keeping. It is especially g¢onvenient to use

. @ LY ‘ .

to monitor or"manipulatE/ information that is generated by

- ‘ ' . ) .. # .

on-line student use (e.g., test scorgs, responses to interaction, acces$ing
. W .

- %

]

of "help'" sequences, etc.). The collected data’are available when needed

-

by the instructor to monitor the student's progress and/or detect ‘the need

for remediation.

s

L4

Figure 1: MVE Times and Grades,

s
Ll 4
)

)

! )

tomvel - ’
"STUDENT NAME TIME |GRADE | TIME |GRADE [ TIME | GRADE || TIME | GRADE
anderson 4 75 2 80 “'
blake 11 100 i
cole A 3] 85 ]
' c;rman 9 100 ’
I \\flynn 7 85 .
< Harris . . 54 75 2| 60 2 75 1] 100
kelly 6 95 - ~ -
murdock 8 75 » 50 100 '
. osttowski b |, B5 &, )
-1 stewart . 7 795 1733’. 100 N
thompson 5 85 T ‘ '
, R | g
. - . ; -
» K ! =
® - . -
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Utidization of Sygtem Management Capabilitigs .
Y - L3

. r S . ) © o o ‘
Monitoring Student's Progress : ) ) \

[ 4 ' . 'a “ - »
Data, including scores on tests and individdal responses to- test

itéms, héve been collected for étudEnts in the Special Rurpose Vehicle
o .o ‘ T

course, In addition, data have been collected for students in the General

Purpose Veh?éle course. . For the latter com‘t’he data were of a

longitudinal @r chronological Qariety and .also includég/;ourse completion e

A ‘

times an& biTweekly tksts known as block ;xéms.

. ) Cﬁgnute‘PLAIquuthor staff credted programs. to coi}ect and display .
‘a variety of student performance data. 'In thq~on;11ne studen;'rogter
(maigtained'on the PLATO system), the student is listed by la;t name, and

th7~scores on .the master validatjon exams (MVE's) are recorded along with -

. Fd .

the amount of time that the student neéded to finish each-test (Figure 1).

" The. number of minutes needed for,complétion of the MVE is important since
i e

it probably indicates the student's level of knowledge and’ rate of progress

as well as‘ghowihg the instructor whicb’studenﬁi/;re haviﬁg difficulty, .

with the material. That is, a long completion time and a low score may
’ .

indicate the need for remediation or at least consultation witH the

a [

student to ascertain a possible problem with comprghension, whilé a fast

completion time coupled wfth a high score’ suggests some-proficiency in that

area. . . . YW
*

g * While collecting the student responses and grading the test, the

. ~ .
computer impleménts the scoring formuld or;'correetion factor" in use at

Chanute (total score = [number correcf] - [1/4 X number wrong]). Thus, the

mathematical grading functions thae would have to be pgrférmed manually by

.
.
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" the instructor can now be performed much more rapidly and.accurately by

[N

the tomputer. In*Sidtion, student data can be stored for selective

) ) . .
retfrieval by the instructér or student: the instructor can use the
el :

¢ - .

data to determine the sggdent's level of proficieney and the student can

0
<

‘monitor his own progress and/or need for remediation. In addition, the

test itself may need to be modified .based on the results of sf??gnt data

\

“collection. That process of test modification is discussed in a later
' / S .

Y
b

sectdion.

Information Storage and Retriéwal

. The data that are collected are easily accessible to instructors

) -

and/or their supervisors. The options available in tﬁe;Chanﬁfe

-
il

) -information retrieval pacéage are listed on the‘index page of the’pro—
\}gram (Figure 2). A permanent record of the desired data can be produged
- b? means of the Variag,copier (a,device attached éo a'PLATQJterminal

to record {mages from the screen displaj) in the authors' office at

Chanute. The number of instructor and/or superxﬂsor comments relating ’

v

to questions on the tests is listed (Figure 3). The comments can also.

. . .

be accessed by the instructor or supervisor from the same information

retrieval package.

The information reduired by Air Force Form 668 for recording °

] ; .
test scores has beep placed on-line (Figure 4). The responses from

- tife students are now recorded automatically after theyrtake a test

and the form is filled in without'the instructor's interventiod < The*

N

effort needed for what was once a ''time consuming clerical function"

(Dallman, 1975,-p.53) has been reduced from about an hour to-

. o -t .
L 35
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- Figure 2: Test Times and Grades
. INDEX ’
, 7
Choosione ) »" //
. : ’ Cad /'.
. a) UPDATE i
b). LESSON TIME - cop .
c) MVE TIME/GRADE --copy .
,. d) BLOCK TEST - cpy
Info on last update ’

— = . y

Data file name: spdata '

Date updated 01/01/76

, Time updated 12.43.29 .
L §
4
< . . ’ B N
" The date is 01/05/76 The time is 15.25.30

Figure 3: Instructo;/Supervisog Comments for each Test '

B -t PS
. # TIMES # INSTR - # SUPV
TEST #  ADMIN qgﬁm ‘coMM
L 2 2 2 .
112 . 6 5 4. "
113 4 4 ; 4 .
) - 21 2 , 2- © 2
Lo 212 A 4
213 3 7 3 7 3
SR PP W
. : ,
A
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'Figﬁrg’4+——0n—Line AF Form 668
Class # 760414ad 11 Students
Test # tll13 ‘

incorrect responses

. COI'E'ect

- a b ¢ d answers

r~ 3.0 0 0 b

2 00 0 2 Ve

3 Q‘ 9 0 | %f:‘,a . /

4 o 0 1.0 b

5 0 0 0.0 d
-6 0 0 0 0. ¢

7 70 0 0 0 a
-8 0 o0ol1 0 4

9 <%0 0 "0 0 7 b -

0 e 0 0 0 a

11 0 1 0 0 d

12 0o 4 o o c

13 1 0 0 0 b

14 0 0 0 0 -d

15 0.1 0 07 4

6 0 0 0 0 b

17 0 0 0~ 0_ 'c

18 0 1 0 0 a

9 0 0 0 0 a

200 2 8 0 0 d

~DATA- for another, class
- -LAB- for composite
-SHIFT LAB- oajectives

-NEXT- choose another test

37
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1 . ,
10-20 minutes. Since approximately 7 tests ,are given during the 6-week

4 -

cour'se by each of the 1% instiuctors and 12 of the 29 tests 1nc1uded

’ * gt
, in the course have thus far been ppt on—line, the time saved can be B .
y Ty ) .
calculated as follows: ! . ’
. - 7 tests _ 12 tests 50 min - 1 hr L ~
X v X X — %X 11 instruct =
A 6 weeks ' 29 tests 1 avg test 60 min stryctors -

4.5 instructor-hours/week

. . .

Thus, a tetal of more than 4 instructor-hours ‘per week has been saveéd. YL\
If all tests were on-line, a total gsavings of approximately 9 man-hours

per week could be projected. The net :savings in dollars is difficult to’

[,

calculte since it is not known how many hours were required to produce /l’

P the original data collection lessons. Nevertheless, the beﬁé%its résulting
~ & .

'
from the utilization of- such lessqns are significant and widely applicabie.
. Vs .

= ‘

/ K3
=

The larger saving was e;timate by the instructors, while the more
coaservative estimate is found in the PLATO IV Data Automation Requirement
(DAR) endorsed ky Major General Edwin W. Robertson II, on 9Aug76. Depart-
ment of the Air:Froce, Headquarters Chanute Technical Training Center (ATC),
Chanute Ai; Férce Base, Illinois 61868. Sec. 2.g. (3)‘ - / .

. . /
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Specific Applications of Rata Management ’/’,_—4
« o ' .

s
LTS P - \ « *
. ] .

_Author M6de: POI Editor

. N ] . ‘. .
;)At one point in the project, it was believed that plans of 1nstruct103!‘
. : . o A 4 ' b - .

. ) . . . ' . 1 e
’ ' ('PO'I's) outlines for’teaching a particular segment gf material, were . . 4,4, ﬁl
. sﬁbject fo a series of répid, yet relatively minor format changes. AlthoughA‘ ey
the re-typing and reprinting times could baf%ly kegep up with the chapgeé,
the obligation to haye an up-to-date copy of each POI' remainew. 1In an- ©
* . L, v o e,
effort to satisfy this requirement, work on an on-line programming routine ) l

- -

» ‘ s . .
(an "editor") to effect these changes was commeneced. One of the Chanute *

Y

- author staff was given the Sask of creating such an,editor which would
allow POI's to be changed with minimal effort. - -
o n ” '
A'study_of the potential cost savings of the POI edftor was included as

\ A

part of the contract\fgz;yhich this report ié'being produced (CERL, 1975,

. -~ . “oow
: . + p. 38; also Daiiﬁinﬁwl91§b;‘b. 3). However, aftgr the fq?m of the .contract
c¥ i _ S : e -
- 'y was finalized, the Chanute development effort was abandoned. Under normal .

H .
conditions, the POIl's are only chanéed on the aveﬁpge of once a year, and
consequently the need for such an on-line capability would be limited.

- T, i y .

Tgough it was decided'that work on the editor be suspénded before a fully §§§

operatidﬁdl routine was acﬁieved,-it should be noted that enough work had _

s/
rd

been done so that-it was possible for this evaluator:to prepare a working
editor after some minor emplrical testing. : ’
Student Mode . , : :

- -Storage of student angwers. An expanded version of a studerit test

data collection package written at Chanute includes a Msting of all

\respohses for each qﬁeégaon on a test (Figure 5). According to Air Force

. R .
[

N .
- - 35 .




Figure 5:

Class average 917

33

. Listing of Test Item Regpohses

760203ac

Class#

#Students 5

)
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reau/lations, thé jnscructor and his superviso'r are reguired to give a -

d ! -
[

written explanatj&);h for any question on a test that is missed by all the'

v
students, none of the students, or answere‘ with the same response by all

’ the gtudents. When the PLATO system is used fpr collection of indi\"ldual
. 5 iteT resppnses, the instructhor and his supervisor -have all- the information~ '-, .
read?[ly ava.iz t\o make a diagnosif/of “the above pr,ob ems. . L ‘ . )
Data gathered in an analysis .of materials produced, at Chanute alsk )

- “

ce suggested that the test .tem responses were finr fact used for ﬁp

-

modifications. ' that is, the test questions wereseviéed to make®thep
14 ‘

- ]
easier to understand. For further informatim, see the section on "Tests ! b
< -

e

and Appendix II in Klecka (1977) , o . ‘ S

.Storje of instructor comuents. The reco'rdiné and storage-of the! h p 3
N . - . . Q

instructor coments *have also been 'automar.é‘d (Figure 6) After noting one .

-

L .
or more incidents requiri.? analysis and comentary, the instructor can

advance ‘an éx'planatian for the ac:ualzstudent:' responses. Then+ the super- .

° / . . ) hd » .‘ . . . . .

\ﬁsor b!fore making his' own comments, gan review e actual duestion(s) Y )
% -~ . % *

along l‘l o served breakdwn of the responses. These .remarks are -.

s b \ . -
T "\ o .
then stored’ and a{_re madé accessible to both instructors and _other super-

> PR -

. % vyigors.. Both sets of commeﬂ'ts can be' used to modify ~dhe test question(s) T
. > - ’ » o

N if’such act{on is deemeﬁ appropriate. . . LS ‘

) . J -~ . R . , TLt

All tﬂ‘e data nécessary for making a copment,: are readily’ at hand . The R

comments t .msel\;es take the form of a bri.ef phrase or two giving a -

.« .

t = ) < '
gges ed exp a&n for t_he par;t.iculag phnomenon tha.t oc‘.xrred + Much

"time is s'aved in mak.ng‘ these ¢om9n{s since the individuaktests papers
- f . '
peed npt be drawn fr one file and the comments selected from another file. 4 ) '

. Y-
4 . ot \

N Ail can be viewed in a few m{nutes without the irf8tructor ,let\ving the ' K
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’ 5 - . N s . . -
- . ot N \(
, . ) . * Class number / 760204 : - o . A L
v . J,
)y . . ‘ L > ' . -
‘L; : - & Instructor / blake . .

c Date / 05/05/76
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- . - ~ N -
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. v oL "k " critiqued in cXMass, o PR ., . ' .
« ' ‘ : LT e o ot . . v e [l [ :
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. . 5 ' » . .
c o l 4 - . . , . . )
K . » Supervisor. / rogers - ., ' / - . ' .
. . ) ‘9. N r‘,, ) / . g ‘. .. . . -A,.‘ . \\ o 't
[ I “ Daté / 05/05/76 - ) . : S
‘ . N . ' S

" ‘s I’ . f .
= : .~ material pertaining to qyestioniZ0 ) .
] . . . ‘ LS ° . PR -

. . « 1s well covered in p'l‘:ito
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tefminall The saéings in time and effort of lihiteq manpower 1is cons{&er—

able since this rgvie& is a mandatory prot?ss, But it is not easy to estimate

L]
¥ - i
. 4

precisely how cost effective the new computerized system is. Furthermote,
: L ' - , : -
thé review process has\begn impfoved, in the opinion of. the Chanute instruc-

)

’

., tor staff, betause the presence of both data and comments in an easily
. . -

accessiblelggzggn encourages andsfadilitates a more thoroug% evaluation.

~

* Retrieval of data and use. Accbrdiné to Chanute staff who were inter-
4 il -

.viewqg, the instructors\Péve acceptied computerized data collection. At first,

[ ‘ ' ) ;. e - .
when they did not adequately understand the sytem or perhaps felt their jobs

;“ ' were threatened‘Py it,nthe'l.ktructors apparently were not very enthusiastic.
N . 4 4 » . !
. . . .

However, after lthey saw how their time could be better spent in individyal-

,‘ized help for their students and how much more accurate the PLATO IV system

[
¥ v ~
« ’ - §

* ‘could be, their own experience cbnvinced them of.its effectiveness.
L o ¥ 1 ‘
e . The reliability -of the ol'd manual system of recording data”is not

known'preciée}y.' HoweQér, it was widely regarded by the Chanute stalf 4s a
. . R e . ‘
, very laborious préﬁeduréﬂ the results of block tests with 30 questions each

and 5 categoriés of‘ﬁossible answers.("h“ through "e"y for 11 étudénts per
k]

! class}?ad to be transcribe Alternatively, when the instructors interacted
e

directly with the computer, the necesqery procedurgs for utilizing the data

a1

- collection routinés were seen.to be quite straightforward'and_less tedious

- -

" than the manual method of fnserting numbers into a long AF form.23”

r

-~ Oﬁ;l}ne l;gbons‘werevalsp used to maintain an up-dated st7;u9 report

on courses undergoing nevfsioq(ﬁy the Ingtructiongl System Development (ISD)

[N . . ’ . -

N .

. gThis was reported by PLATO project authors wﬁﬁ/ttgined the instructor °

~ aff in the use of these routines and also provided a special lessan
- (Yfhahelp") as an on-line aid to the various data collection procedures that
wete available. . . -~ v .

. ] R -
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T4

~ama

group (Figure 7) \ Projected dates were given for the work, or the course - p
L4 P

was marked as completed when it was: done. Thus, a continually updated

picture of ghe status of the course could be maintained and easily accessed.
. , .

‘. v . k
Thé instructors concerned could be kept abreast of any developmehts related
L , n . : .

s o

0y L -

to their courses.” ' ’ -

A pre—-test has been put on-line so that prospective students can be -

rankel apﬁroximately according to their probable achievement in technical

. ‘ -+ ‘e .
areas (""cha93"). At'one time a paper version of the pre-test was used for s
2 N ’

five courses (25- 30 udents per month) in the Department of Weapons System
- ¥ ¥ -

4 &

Support Training to give the instructors an idea of what types of SCudents

.

would comprise each new class. The test seemed to work wnll for students
- i} bn;" s .

in the vehidie training‘courses, t Yor students-in other disciplines such

Cy ° ..,
as airframe maintenance, it did net adgquaoely reflect the likelihood
. ~0)a"“ .
of their success. ' o ) ' i !
’ ct *7 @’«, oA h'

. v & : T . ' ’
The pre-t&t shows a definite vehigglar orientation, and this may have
been a cayse of its limited validityswhen used :Eyﬁ.qther ecourses. The
- % St '
pre-test is now admﬂhistered ohly to vehicle maintenance st§dents. Here

u“ i / &

too, the scores are‘%%dreﬂ and meferenced by surname thle the students are .

v v,

given an aptitude 1evek“‘§:;the fq@lowing areas: . general, mathematics,
chnicalfﬂd ' T '

- ) ’ o
In all these areas of tezg adminietration, the different‘routines
»

A -

vocabulary, easy‘and hard .

col ct and store the data until the results are needed.~ In addition, the
‘ A - > ~ .

’ .
files (iie., stofagavlocations on computer's. magnetic disk) can be cleared /
out to hake room For new,listﬂ’of students when the instrudtors decide to

Ld - ‘ L4 ’
} - v -

update thgm. The procedurqs for entering a 'ew cipss and reinillalizing the

-

data-si!%hge bank appear be simple enough tasks so that‘the instructors L

A T
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Ff:ure 7: Status of Courses under Revision - 4
TWSV
2ASR47251 -81 Sep+76 . 104 hrs
2ASR47251B-3 . May 76 80 ,hrs
.- 2ASR47251C-1  Dec 76 . O hrs
34BR4 7230 Sep 76 ,. 550 hrs
3ABR47231A ,°  Comp 640 hre
3ABR47231B Comp 480 hrs
3ABR42800C Comp 360 hrs
. *3AZR47251B-1 Jun 76 80 hrs
Q' 3AZR47252 -1 ~ Dec ‘76 240 hrs
. 3AZRh7252 Dec 76 ¢ le,Ars
. 78R47252 -3°  Dec 76 _ 120 hrs
. 3AZR47252 Dec 76 40 hrs
13. 3AZR47252 © 0ct 76 40 hrs
14. 4AST47250 .Sep' 76 80 Hrs
15. 4AST47250° . c 76 0

' Explanation

airman.basic resident (a beginning
course like the GPV and SPV courses).

temporary course for 3, 5, or 7 skill
levels (journeyman or advanced).

permanent course for 3, 5; or 7 skill’
levels (journeyman -or advanced).

" -05/07/76
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do not peed asSiécauce from the project staff, atcording to the staff

3 -

member:s‘c‘:onsulted in an interview. In this application, the computef
- \ ) .‘J_ “n o ' . .
‘allows a new sérvite t6 be.prBvided expeditiousfy. Unfortunately, no

cost saving‘s is calculable. Presumably, the effectiveness of the ins
tors is .enhanced by‘early diagnosis of students' potential probiems.

.

The above views are based o-n lengthy interviews with the imstructor s

at .Chanutg. - ,
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¢ ' Conclusions. LR
Lonclusions.

N g . N N '
. . e ..

During the plannigg stages of the projétt, Chanute dtaff found only ~

limited management applications for the PLATO syétem. "The capabilities ’ ‘
[ . ‘ s

ofythe computer became more significant, for handling the sﬁbsrantial‘ a
anount.of data collected during the formative development period. - As the . f%f ]
» project m§2ured, the computer asgymed a larger role ;s tne\data-g:eper for -t
managi‘ sﬁudentsor Rormation about students. v o ' TS

. p N ’ )
A precise cost/benefdit analysis is difficult because many computer
aﬁpligations allowed an improved quality to bé achieved for a task which ’ .

had no criteria: For example, the existence of readily available’data

s -
collection and management routines permitted and encouraged more caréful
-snalyses before making decisions. Although '"'better Qecisibns" are 4 "
certainly a desirable goal, it is difficult to determine a reasomable cost

for them in concrete, dollars-and-cents terms. In other cases, there is no

clear-cut way to toggggeetnewagcu;gpy of" computer-tabulated data against
\ ‘—w“d

previously ungudited entries or to assign an economic value to the

“i,g . . . 4

S , ‘

ihjny event, the use of the PLATO system at Chanute for testing and

(presumably) more agcurate data.

~ . -
'data management was significant for the following reasons:

1. it freed the instructors from tedious, ‘time-consuming ~
tasks to give more attention to helping individual
students; s . .

. »
2. it reportedly improved the acquracy in_ recording’
+ specific reSponses to questions as well as the test
scores themselves, . $ .

3. 1t adlowed rapid and convenient access to relevant data
for instructors arnd their supervisors who bad need of
the informa®lon;- .

4, 1t made retrieval of the ‘actual test items as weli’as
the results of the tests readily aetessible on-line.

“ . l'. . 47 /.—l . p -:.




Summary Tables .
. . \ ~ -

-~

For the convenience of the reader, observations related to Epe

detailed data presented in the tables are given below.

1. Th® number of lessons used for dafa collection and
testing of students as well as the number of times .
they are accessed indicates such use was of substan-
tial importance to the operations of Charute: from
& . Octpber 8, 1975 until October 1, 1976. these programs .
‘ ~were lsed for over 800 hours. L

v 2. The amount of time originally expended by the authors ¢ 3
. in the preparation of these programs is diffitult to o ‘
' determine since exagt figures on production rates .

were not kept; however, .

‘

'3, The Chanute ¥aff indicated that approximately one
mbnth was spent preparing the revised forms pof those
programs with old and new versions described in the

' appendices.  “

4. Student response data Egﬁ given auﬂ%ors éhidance for
modifying and improving tests. . .

5. The Chanugz author staff is continually working to
improve the.data collection routines by streamlining -
the programs to enable more efficient coding and

> thereby reduce.EC8\usage - . ,

o “

6. Efforts to improve the data collection routines indi-
cate that these programs are considered useful for.-
the instructors and students, as well asd the author

staff. / 3R 3 ' -

.\~

e

Ve
o
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’ Tables of Selected Test and Data Management Files -

.

Int roduction
’

The foilowing are descriptions of éLATO programs used for the
collection of student resp;;gés to questions and scores on tests at Chanute
as well as sample tests themselves and otheé’data collection programs.
Sg?e'comments on them are givgn, as well as thefamoqpt of.space (EC
_heeded, 4 factor involved in ;heir utilization. RurEBeEEEEe, in séveral

cases, there is an old version of a'program that has been or is being

phased out by a newer improved version requiring less space. Data are

given qu Pdth'versions in those“cases. Readings were taken on September 15,

1976 except where another date i*'s indicated.
' ' ‘-
* "Explanation of Terms

1. High ECS = over 10,000 words
A large space requirement would tend to make it aiffi-\
cult to use the lesson-between 10:00 a.m. and 3:00 p.m.
on weekdays whén the system-wide demands for ECS are’
greatest. ' : . v
. \ 1 .

2. Usage: number of times lesson has been accessed amd the
apount of time spent in the lesson since it was created -
or since October 8, 1975 when accounts dita keeping was

. begun. .
E - v . .
4 | |

3. Non-Chanute: usage of lessans at other sites such as
_Parkland College in Champaign. . -




Program:.

-

=

Subject matter:

Usage:

Program:
Subje¢t matter!

-

Usage:

-
L4

Program:
Subject matter:

Options:

Observation:

Table 1: Test Item Respo;se Collection )
» ” ’ '
, spshred668 (forme;lyd"chaZS"f
ECS = 8065 - - (formerly 11595)
AF form 668 - item analysis for test‘evaluation.
< Uses . -+ Hours ? )
"Total 3752 502.8
Chanute 3138, 464.0
Non-Chanute 219 38.8 _
‘ B s
(Figures on usage as ofLSeptembér 20, 1976.)
cha95 - S o ]
ECS = 6392 :
MVE results a‘;m datafile: daily appraisal of end<
of lesson test results. . .
) Uses ) Hours
Total 274 16.2
Chanute 55 . 2.2
Non-Chanute 219 14.0
chal39
ECS = 7163
Block and pre-test scorés and analysis pre- vs. post-
test scores. .
1., update file .
2. student data ‘and test data
3. block averages
The figures for "chal39" are as of August 1, 1976.

Deletion of this program occurred after that date
since it had had limited use, according to Chanute
staff who were consulted on September 17, 1976/

.

Uses Hours
Total ] 165 . 6.2 i
Chdanute 4 .1

‘NOf:iiiBufe 161 6.1

o

o

‘e
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-

Table 2: Student Management and Instructor Help

’

. L]
Program: ° T charich (formerly "cha39")
’ ECS = 1500 (formerly = 3252)

4

. Subject matter: Enrichment lesson list -~
Observation: - The enrichment lessons were used when a student
v .completed the assigned lesson before thgtime period
- was up. The purpose, according to one staff member,
was managing students who might otherwise have wan-
dered around the room and interfered with other
students still working.

Usage{ﬁ; ’ * - Uses Hours *

szl 2244 60.9
. hanute 2194 57.2

. ' Non-Chanute - . 50 3.7 .

Pregram: - cha93 .
. ECS = 5334 < ) :

Subjecf matter: Pretest to determine studeat aptitudes in var

-

Options: ™~ 1. all s;udeﬂ%s' scores ' - j N
- : 2. weak students' scores by Arei .
. 3. total test analysis ’
4. 1individual students
- Usage: Uses - Hours o
' Meal = - 719 191.7 —,
- ~ Chanute T 474 180.7 B
) Nod-Chaqpte 241 11.0
. * ’ C , ) 5
Program: - chaé9p - - o ' *\\\\
* ' ECS = 1500 ) ,
Subject mifter: Special Vehicles POI Form with & sample lesson plan.
. )
) Obgfrvétion: - Examihafiqn of this routine revealed that nbo special
editor was needed. . !
- 1

’ A




Table 2 con't

P

Prégram:

Subject matter:

\'Optic'ms: &

» Usage

Progrdm:

Subject- matter:

Options:

»

_ECS =

chahelp
2914

Orientation to PLATO use for instrucsbrs.

(table of contents page)

1. introduction
2. .writing test comments v, . -
3. entering students in a course ,
4. deleting Students from a course .
5. assigning modules ,
6. lesgon sequencing - ;
7. assign1ng block or shred tests
8.. locating student statistics (i.e., grades)
9. notefiles (instructor and student)
Uses Uses Hours
Total 155 7.9 (all by Chanute as of
October 20, 1976)
' , _ -
chal32 : .
ECS = 4147

Data on courses and ISD work.

data by branch

1.

2. data by type of course - -
3. percent completed

4. completed courses

5. all courses

6. add new courses , v -
7. scheduled courses

8. overdue courses and courses due next 60 days

R e Uses Hours ‘ ‘e

Total 344 17.8 ]

Chanute ~ 191 11.3 . .
Non-Chanute 153 6.5 {!»




. . . ¢
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Table 3:< Tests
) v
Program: - blockt001 . . ‘
: ECS = 3250 ' ,
'y - : . )
Course: ‘SPV Subject: block x -

) - ' .
< . -

Subjecf'matter: \Sample of a tj.dcal block test (there were approximately _

=~

’
Observation:

Usage:

 Program:

& .
Subject matter:

* tion im their own specialty in each of the _four shreds.

Observation:
- “ .

P
=
Usage:

]
-,
1
g

~which the PLATO lesson materials were developed) are

15 of these block tests on-line as of November 3, 1976).
Questions on a varlety of topics which the student had

to learn by self-study out51de the classroom ‘s
L) : '

Very ‘easy for instructors/supervisors to read other « g
comments and write their own in this lesson, even for ,
someofte with limited experience.on the PLATO 3ystem. 7~

Y . - - - ’ ,' |

Uses Hours L ’ .. ] ‘
Total 14" . 0.7 (all by. Chanute) .

- S . .
t 5‘1 . . X

shreds11la - )
ECS = 3746 - - , o - -
Block test .for common course segment (this is a- sample
of 23 block tests_now on-line). ’ -

Fod% block exams for the portion of the course COmhon
to the four shreds (i.e., the portion of the SPV for .

’
Lo
<
.

Block exams during this specialized training period . R
are called "shred exams" At thé time of-the inter- '
view, all six of the."DT shred block ®exams were on-line —
and in use. They *had been put up gradually, or at .
ledst not simultaneously.: The "BY and."C" shreds .
each had two, exams to go on-line right away and two

more coming soon. The "A" shred had not: been revised

by ISD, and hence its block exams would npt be on-line.

on-line and-have been used. Following the six week
common course segmMent, the students were given instruc-

Uses Hours _ ka v .
Total - 81 -7.2 . (all by Chanute)* T .
. - . ' ;‘k -
5. PR
. ! : . o
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Table 4:. Test Results andwAnalysis . -
. b ~ T . . . K2
N 3 , ) ) .
. Program:, spgrades ] (formerly '"cha90") g . N
g - - ECS = 2524 (formerly = 3267) , .
. . . . ’
A .quj}t? 'u:?‘tt;r: Block test results (names, ‘items missed . score).
F . B N 3 ]
s Optio s 1. see data by,class N N . ~ )
’ .2. see data by test T -
3. see data by student . b
4. zero data - ‘ '
. 5. 'updeit:_e . ¢
- / , ;. - ‘ .
Observation:, The above optiens show how easy it was to exatnine
- and reinitialize the rgeording of data, even for a
. novice .instructor. - “ e O
Usage: - Uses Hours .
Total - 496 16.7 ’- ' .,
. Chapute 276 - 9.8 i e .
- Non~-Chanute 220 6.9
R g . . *
4 «
t’ ‘ - » -
-~ & ",
- ‘ N
{7 . v
) \ .
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A survey -o"ihe‘pi'ocess‘of lesson reyisioﬁ and devélopment at
. ~ _~‘= . . » L . \
"Chanute AFB-was considered impodrtant to. determine ips effects on the

N ’ - : . » .
M * lessons and the pedagagical impact of thescomputer-based education

"

O

LRIC

-t

materials. €ight representative lessons were sele'cte&tiy a Chanute
1] , . N

evaluator. In the courle of revision, these lessons werg/sub‘ ected to
. . . v ' 2 . » . . » A

a'séries of modifications by Chanute staff ‘members t¢ insurgfPthejr

¢ ‘ . N . <, ‘

> -t
, validation -when used by military.stydents. 4n MIC evaluator prepared an’

in-dept analysis of the "before" .and "after" wersions of each lesscn .
: TR I .

" .to ascgrtain the cHgnges and' their ?mpact. ‘Evaluators at Chanute were
. . . Yy . ;: o e
~ given draft versions of the report forstheir cgmments which were included

-

. - I

- e . .
‘{if™the final version. ‘ " s ‘
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L] - a . :
* »
- - Introduction - .
v, A ' -
- - t‘ \ . . -
Backgreund and Objectives T : I :

' »

This is a study of fhe changes made between two geries of Chanute -

lessons: an early and a later series. The first serles consisted of

. lessons before validation had been attempted, but after trial stwents’ °

. ; . . )

had been rfn and after initial lesson elopment had been haited. The
: H . » *

second sertes 1q"ﬁded these same les ,after they had undergone revi-

3

-~ H . ‘
sion, wheyre necessary, based on student data. The revisions were qade

. .

by 'Chanute staff to increase the likelihood that they would validate: .

. . e
- . .

i.e., that -90% of ghe students would get 80% or better om the end of

. - >

lesson test. :, .
» The objectives -of this report are two-fold:

1) to ekamine the lessons to asqertain what changes
have been made, and » .’

- . 2) wto d%termine the ié%act of the changcs on student
per rqg ce, '
{ .t Fb » v

‘A more thoropgh dtgcussion-of the ingividual lessops can be found in
“ £ . .

B}

-

. i . ' :
a ¢ An_Overview of Chirnute Lessons, MIC report #10. The aucﬁor assumes that

/
I

Method of Approach
y = :

. eatﬂy in 1ts deveIopmental process ‘and another version which had “been

"the reader has reéd or has available that report since it will be referred
. * . . ' - . .

-

kY S

. .« oo 4 .
to‘opcaiﬁfnally (Jereafter called the Overview). .

« .

These analys%s compare two versions of eight IeSéOns: one versior
’ LR » *

modified over appfoximately 9 months, including 6 moriths use §y ‘a total ~

of about 150 studentd. . CSee Appendix I for details ) The’ ways in which

¢
. vy %
each version differed were noted and evaluated By this procedure some Qb
rz i . S N |
e L X BRI
3 . N . , , « .
g, e o
' ‘ {r N " ' ' .
P ! - s
! o ; O 0™
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. S - JEL I S -
. © , o :/rr ) -, i ) . ..
insight can be gained into the r?ision process used to_improve the RN
3 . “ \ :
@robability of val‘idation and “into the _process of lesson development .
. . .

. as practiced in the Chanute PLATO prd’Ject L * .
. . .5 ‘ -
) The type and quantity of changes were by no means uniform JIn
> ’

some cche modifications were of minorbimportance:’(perhaﬂs even - .

negl_igible'.' In others there were significant structural and pedagogical
. .r , l

remodelings. As might be expeCted, !he latter will be.explored in

< .

-t
greater “detail since they have had a greater 1mpace on the achievement
. Y

-of lesson objectives s Throughout this chapter, the lessong will be . *,

referred to by a name and number, e.g. ,- "PIO"(l)"indicates the pre-
validation version whil\e»/J'PTO"(Z) indicates the ﬂpost—validat‘ion -‘ve‘rsionﬂ"' "'r - ’
- Q the'lesson on the Poweé Take-off unit. b S . ‘ v B
"As part of the formati;ae 'cleveiop'tnént of this report, drift co'ias ‘ . .t
‘were 'submitted” to the evalnators “and authors at Chanute. Additio 3nd /
. correct‘ions were included in t'he‘ report at appropriate places. ;4 )
addition the’ChanL;te evaluator’s comme‘hts are included at thé end of s d

.- [

&
ylis report. N i - ) : ,
” ) - : T Ty
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L. . General Comments

In all l,eséons ut '}PTO"(Z), the structural ehm did not warrant

\

\

|

) |

. . - ‘

/ a new detailed -3iag i.e., flowchart). These diagrams (not inctuded ‘with

<. . ! . . LN . .

this report) ‘were-used ex::ensively for this and other Chanute repdrééi . .. 7 “

. , Lt N

notably the Overviéw. .For more details on this and other subjects
- —\ » Lt

-

-+, mentioned here, that report should be consulted.. . =

.

One observatio.n is in order at this point. The lessons in the
_second.series éhare an indexed linear format '(exceptAor "emis@io’n"(Z) ! .
which is® basically non-indexed). Tl)e modular approach is a later addit;ion .
to tt}'e instructibnal design of the ,le.ssons. In most cases, the lessons
are now.organ‘ized in such a way that the stiudent can choose ‘when he ts %o .
) 7 . ¥ ' ' N : . : o

- do each section. This . is an important move taward increasing the ‘
individualization of the desson.

- " . -
Specific Comments-

.

"PTO'" (1) and (2). Since the ’copy of "PT0" (1) available to the

i
“reviewer was not complete, the revised form, "PTO" (2), was, anaiyzed in fsome -
3 .

nd v
4 . -

. de;:a'il. ‘.More extensive remarks may be made about this lesson than about ‘-

.

4 (n
the others in this series‘becfau‘se of the,lacfc of pre\:io’:ls commentary. !

) “ ‘ "Startei‘"(l) -a:d :(2).‘ The l'essonﬂ"start;er"(l)- was also_ayailable;
on'ly i an incomplete f_ox;.. The 'le;ter‘versim, "'st’arter"(zi), ‘while oty
. differing in many aspetts f. itis predecessomhowed on’l‘y minor strué-
. . i .
. tural differences. Copseque‘n:ly these did not warrant a new schematic;

they will be.mentioned in the discussion of organization ("intra- lessoa 3. ' &

. g »
"Starter (1) had only a superstructure, which was not ‘filled. tn, and

\ "P'{"O"(l) displa)xgd the beginnings of a whole lesson; these did%not posfess

. . =, . 5 v ,
- . * I
« ,
LAY
.
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the ﬁsual charactéristics,'i.g.,‘obje@tive, index, end of lesson test,
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.~ etc. to make it even eligible for'analyéié. . . .o
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Commegts. 3 Organizatiop
R
Inter-lesson
] ¢ .
! , . ‘
"By-pass test' option. The most significant organizational change in

N4 ——— . . |

’ ‘ “ i - B .
. these,lessons is the elimination,'in all but one of the les;Lns,,of the

ps

’

-
-

opt#on t7 take the end of lesson te immediately upon entering the

. -
N -

lesson. This "by-pass test option is now available only in "diesel"(z)

'and'ﬂits availability may be an oversig.rather than a deliberate design
o - . ) CoL \ . ,

feature. Consequently the student must now go through the whole lesbon
‘e 4 4 ! Y v

before he is allowed:to take the end of lesson (i.e., validation)‘test.

A 3 '
'Acp‘?glng to Chanute staff, this change was originally made tp

" furnish additional vhliﬁqt;on data. It was.allowed to renmlnwhftér
. . : 7 ) .

¥ ? : L . . . B
" valifation betause it was.decided that there was no advantage to 'saving
h- * . . . . B »
the E;ne of the good student in the group-padltd usage. Also, students
. -, N 4

selected the by-pass option {epeatedyy to J%oid{takin% the whole
) .

lesson; 1if they did not pass, they were cued to be especially attentive
i 4 -~

to certain portions of the lesson and may have neglected other areas as

a consequence. The option was removed, rather than re-coded to allow
~ - . . 4 ‘ * !
A} .

only one attempt at the end of lesson test. _Apparently few students

Y

AEEN

passed the test as an optiom. Thus it was felt that the students'

i

time would be better epent_in‘going<through the lesson rather than

.

_~ making repeated attempts at the by-pass test.

"Teaching peints". A noteworthy addition to each lesson is the
- rd . . N ‘ -

.

presence of a detailed outline available to an author (NOT a student)

from the page stating the objective. ] This outline is much mori detailed
. . o ' , s

than the brief one found in the éx to the lessons™ In only two




. , * . -
) ’ l’
o o e '
J -lessons ("driveshaft' and ' ctricity") are diréctions given for - ™

B

accessing the 'teaching points; in the others i} was discovered by an

- — -

- -

. exanination of the coding. The reagon Chanute ISD (instruct'ional_

.
a o

systen development) staff stated for not allowing access of thege ' °

"points" was that "the student will eventually see the information in

» ¢
'

- the teachimg points when he takes the lesson." The reviewer feels that
the imefulness of the teaching points to the student-may be substantig& ~

—— :

and should at l,e“t be investigated (See Appendix IV and "General .
/ ~ . .

N
comments: Componénts" of the overview.) 3 e ™
. 'Other new material. In some cases information is presented in the

-

> ’
b second series of lessons thz-does not appear in the earlier versions. = '

qu..a_i_ls of such occurrencesywill be found in the. section on 'new';faterial". |

The information presented inethat section was not felt to be s;gnlficant

. ) enough to change the organization of the lesson in any substantial way,

.
. ’

and thus is not included in the: following discussion ("General comments:

. H [y

' " Intra-lesson"). . . ' ‘ 2oLt
o . . ; . wi . ‘
Intra-lesson . . ) ‘ .. \ o
B . M ‘i ' ¢ . . ; )
: . A few specifics on significant'organizationai'c : ed: ‘ '
. "starter' (2) ‘ ’ o .
- ‘ e " i
: . The ,large help section. of "starter"(1) has been brokem up
. “ : 4into convenient-sized sub-sections. These ‘are listed om
an index page and can now be chcsen at will by the students. .
.y They can go directly to a specific topic and need not . - -

wander around in one large section as before.

’ -

ws The individual section pre-tests (1.e., section ‘by—pass
. tests) have become end of section tests, and there is no !
: . option available for taking them in lieu of going through
the particular section. /[ . . L
‘ ) : 0f the elght lessons examined, only‘"starter"(l ontained. = . .
« such section pre-tests. . . ‘ -

. PR
-
hd .
"
s




"transmission"(gi I N ) ) -
: 4 (] .
The index page *is more useful: it now apﬁea{§ at the
’ . * beginning of the lesson, imstead of the end as in "trans-
. mission'" (1). Also the students have a choice as to when

’ eagh sectionm will be done. . . d '

. 'J ] AHPToﬂ 2 , T * . . ) .

B [ P '

This is a very.short le§f0n on transfer cases, sprag\units;‘
and power take-off umits. Each subject area is contained

in a separate module which can‘be taken at any time. The LT
. o ‘'end of lesson test can be attempted only after all three v "
’ sectfions have been completed. ’ . R ;
. .The remaining lessons are virtuall& identical to the earl‘er versions . ’
J - . )
as far as their organization-and structute are concerned. *In other -
seqtions within this review, spec ic commgnts will be ‘made where thé S
: : VoL ) » '
- . 9 - I3
lessons differ from their prede sors. .
< % Py
L) : \ 2
-«
O
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L J

" tive is'étated, although it was n‘; in "startet"(1). The accomplishing »-.

lesson test. [Frequently the phrasing ¢hange or addition bringg the .

r . , S . .
Specific éomments.’

[N ‘\‘

Teaching to an Ubjective -

. .
. .

. \In.all cases the objective has remained ‘the same:' to pass the epd of
" f - s \
lesson test with more than 75-80% accuracy,.1 In "starter"(2), thiélégjec-‘
. ' P

’

of the objective 1is based Qg}gly on passing agjend of Iesson.tést. As 1in ) .

s
Y N

the Overview, much attentienqwill be given to the end of‘}esson fesé
. X _ | e—, .
and to the factors affecting the student's successful completion of it. ’

J - rs

Terminology <

’

The Qverview pro?ideé an extensive analysis of this subjectw—, ~ ‘
. © . . P

As far as the current report is concerned, "transmission"(2) is the only

lesson to show appgec;able changes in this category. (See -Appendix VI

for details.) Usually theﬁconféxE tn which the key terms/concepts appear
§ ' v .

must. still be used ~for explanatory purposes. There has been no signifi-

~

cant shift in eﬁphasis toward rigorous definition of terminology in the
“a ‘ ) v -
latér series. . P
L - : ¢
. /k .' ° =~

Interaction

)
N -

In general the amount and type of interaction 1is very' similar in v

both sets of lessons. However a few questions have-been added or rephrased

agd will be mentioned bécause'they relate to the items on the end of

'~ . T ¢ \/‘

ion more‘closely in line-with test items seen later. Comprehension
e .

* 1]
1' ., r . 4 ’ . 3
However, the criterion for a lesson that was not part ofs the group. ‘.
of eight examined in this report, Engine Lubrication System, .was relaxed

during revision® from 7 of 8 (88%) to 6 of 8 (75%). ‘ P
- . ’ N . . v »




— ' ~

.

£ Y

of the questions may also be improved by this remodeling. krExamples of

v
. " -

these are as follows:

"emission''(2) . .

One myltiple choice gquestion has been added: it is on —

."Visual Presentation

‘s topit Telated to’the subject matter stressed in a
previous' question~-air flow around the draft tube in a
non-positive crankcase ventilating system, N

The autbor rephrased a completed question concerning
the location of the entrance point.for air in the
positive-open type of crankcase, ventilating system,
The old question, which the rephrase replaces' was very’
similar to a previous question. Thus the rephrased *
- question is important because it eliminates a nearly
, rredundant .quastjon and instead egihasizes previously
unstressed knowledge. -

.

"transmission’' (2) A

a

r
*

Four questions have been added: three of these cover
topics for which there were previously no questions in

the body of .the lesson, but which were tovered in*the

test. The other addition is less significant because the
material it stresses is already covered by another question.’

"driveshaft' (2)

A single questior has been reworded so that it now relates

3 in of i . Y .
t? material one, the test 1tems‘J ) . '
"electricity' (2) g ’

. . ] .

, * One question has been changed from an open-ended fill-in

, ("What would you call the smallest piecé‘that would still
be the same kind of matter?--any good guess will do)" to

59

+ ., awhetorical question ("What is a molecule?"). . A discus- \\ .

sion of that subject area then follows.
&

- In general the questions added or remoleed'%re directly related to

items on the test and apparemtly stress Important concepts.
. A

! - < . -7
I8 the majority of cases thg graphic displays and other aspects

of the‘visual presentation have remained the sfme in the second set of

L4

N
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»

lessons. However a few changes can l' dgtected:

emissioni(z) ) .~ Q:::::l_#////r

One small change'is evident in that two small phrases
are underlined which stregs an important component of
one of the crankcase ventilating sys;ems that is
reviewed on the end of lesson test.

"starter'(2) . . ) . R

-

Frequently the text deécrf%ing a slide is superimpésed
. over the colored portion of the fiche, making it diffi-
cult to read the text. This. is the case whether the
old: or new fiche is used. Also.in some cases it iy very
difficult to discern what the slide .is presenting: \sV:
" there is no lettering on the fiche indicating what 1s .
being seen. Upon reading the above comments in Juné'/
July 1976, thgsChanute staff replied that they felt all
such problems had been corrected by reprogramming angd
by production of'a new fiche." However, the reviewer-re-
checked the lessons and found ny of the problems
still in existence. - T

"diesel”(é) ) . g . : ".

Replacement of a mediocre and tedious graphic at the
beginning (i.e., something like a cross between a
computer and a stock repdrt'ticker tape, perhaps an
attempt ‘at humor?) with a slide of a diesel engine.
Bven the author realized the impact of the original
since he allowed the NEXT key teo bréak through the

- plﬁ;ting.

"electricity'" (2) .
NV N 4
f‘Important Uerms/concepts in severalihnits of text are
‘stressed by the use of all capital 1etters.
’ R !

Thus these sbanges appear to be perceptible éttempts at heightening the

1

visual impact of.the CBE presentdtion.

A Feedback | N

I

| .
{ Some changes in feedhaqﬁ can be noted here:

L 4

\

"emisslont(Z) )
c -

- In one unit the new &eéizial that once appeared in _the feed-
back position, althoug ot properly feedback, now appears in
4 separate unit/frame. (More details on this placement &
", mew material in sectiop on, "feedbéck" in the Overview.'y.

‘60
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. . v . 61
. - h 1 . ~
s 7
4 ’ \ - oY ,
» .
"starter"(2 .« . N | ‘
’ 'Throughout this lesson the answer is given ‘in the feed- S’

bac¢k after three incorrect tries. This enables tle ™ #
student to move on without halting his progress when

™~ he is undble to proceed (although this technique may _J
encourage 'a careless attitude in the student and thus
has some hazards) ~ - . . -

"transmission"(2) ' -

In one unit new material is taken from the feedback
position, thdugh it too really wasn t feedback, and put -
into a separate unit/frame.' 1f new' material is presenteé’
to the student at the time he is given or is expecting N
“ feedback he may pass over it lightly and thHus may miss L
"valuable 1nformation. This seems especially likely tvo
" happeén, if the student has bge; exposed to intimidating
or abusive feedback tn othey¥eskons. .

[Tad a
i

Tests .

-

The end of. lesson tests ‘are’ the sole criteria for accomplishing
"the, objective in these.lessons. There has been considerable remodeling

- v

-of these tests,gas seen in the comments below: ’ . . .

"emisSion"kZ) o - - . .
T - ;
Two questions on the test have been rephrased. for clarity
See Apbendix III for morefiﬂfsrmation on this subject. ‘
i v ‘ o
4 'starter' (2 - ’ c . ot e e
The original end of lesson test in "statrter"(1l) has been : ‘ '
made ;re end of lesson review cogtaining seven multiple |-
- choice| questions. The new test is. s the familiar ten- -
' {tem matching drill. From'a subject-matter point of view
the odiginal test seemed more difficult ahd may have also

been é more valid test of the objectives. . e .
“transmissﬂon"(Z) v B ' ' » C
. i * . . 1’ ’

" The sgering pro dure should be mentioned since it {
diff rs from that in the previous version. In "trans-
missibn' (1) the correct and incorrect answers were shown
after the test was graded, Now there is no individual
sto ng, but the student is given refresher information
oh {uestions he: missed: brief -par phrases of previously

« seen. material or the material itself is shown again.

L4

wrr
£
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: , Then the student is taken back to the index page with
' : specific sections marked that must be completed before : ' Y
’ he can retake the whole test. This is another variation _ " t’W
) an the forced feview technique, which Jﬁy be effective
- —~ . as a pedagog1ca1 device.

_ : "ﬂiesel“fZ) e ’ . . ' ,

— ¢ ? 7 - . ' . .« |- .

b - At several places in the text there are stpong hints ‘
. that .certain items should be remembered®® Hence theugh
the test itself has not changed, its difficulty has
) . possibly been—reduced. ' For more on this, see Appendix II
~s to this‘report. . .

S Lo \ - | -

"drive shaft'(2) .. : : P

.. . ’

\” 4

¢ N

Only two of the ten questions on the end of lesson tet ’ ’
. are the same as in '"drive shaft"(1l). The interaction . N
t- - in.the lesson now folldws more closely the information
i requested on the end of lesson test, although the\content
.. is roughly the same. ° . , 9 - .
The following table is a sprvey of the changes made in the relation- ’
. : , ¢
~n .-’ o  ship of interaction and items on the test between the two series of
.4 . /-’. R
lessons. ,The percentagg indicates_trhe number of test ‘items that have' been

» N ’ ' ’ ~ .
previously covered via interaction in the body of the desson. ger example, .
.o .

in the case of "starter'(2), there is at least’ one paraphrase question in '
_ : parap q

'

_the text for. every“Yuestion on the end of7 kesson test. It was not .
L Tf” - »
" consfdered necessary®"to make a sSeparate listing for thnse instances where
; D Py .
- a question on the end of lesson test was anticipated by more than one
- i . ¥ i - Lt
question in the body of the lesson. The Lehefit was thought to be

-

problematftal \ i

»

-
Related observaxlogjf n the reviewbr s opinlon, the readlng
’ ability, difficulty of queétions, length pf lessoq) etc. may have an

- impottant effect on the performance of tdk students: e.g., "driveshaft"(2)

-»
is'very brief (about 20 frames). Thus eien if the percentage is not i "

]

high, the student may do better than expectedvif the same material
}68 ; .
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o, . ~
“ , . ! & ! M
s boe s . ; - >
’ D DO ~a
. , . . Tdble 5 ‘ Co : L -~
y ot - , . o . . .
- t SN : LT &
) -, Petrcentage of: Test Items Cover.ed via. Intgraction = .
R . o . . R - . =< 4 . i LN
- ;"" 1, T Lt . 033
e ( . Lesson . Version(l) . Change Version(2) :
. I ‘ e § . .
) A - ~ /" o 7 “ »-
., emission 407 W +30% ‘ 70% :
. o . % , - ST
_+.  starter I - 207 +80% 400% S T
- 5 3 : i . ’ v ) "‘ -
- transmission . 40% +502 90% L
- diesel 0% 20z soi ae 7
. . R - FAd s
& "whydraulics- 1001 ¢ oz’ 1002 " 7 .
\u\”\ - 5 ' ’ } ’ ¢
). drive shaft - . 407 +307° 70% ,
) ’ L T .2 ' - ’
. . a <.
@ P10 . e - ., ¢ A40Z :
electricity = = . 85% | 0, S L} -
e ctrictey © o8 ii PR Ao -
£t . P ., . .9 ) s ’ ’”~ *
‘ ,’ . -A‘a, ) - . (’ .

®This incl ded one questio:\on the test not covered
at all via intemction #r text. Examinatibn of the test €
-;e.sults shows'that the performance of the students on this

N

-3
question' was- about the -same -as their perfo

°, - t‘st questions! )
. , . ) N .
! Q. . - ' »
were e d longer, lesson’ so that short term retentioh would not be
- » - . . [N
the m. cgor in performance on the test. fu R N

~

- It should be mentioned tHat this is,not ;iresented 4s any definit"iv‘e ‘

rlce on.othe* ALY
, -

—

judgemea; "b( lesson quality- It is.«likely that the questiq’as.‘n the -
0 - 14

end of lesson tests were modifieq in an attempt to make them easier so

3
.- R

that ‘studgnts »l:ould pass the tests and the -lessons (ould val‘idate.

F o e - ~
the reviewer has no way of det\ermining what was gmsidered priot knowledge

Also

> L »
for thé students’ in going through the 1esson ~Thus somederms gnd/or

) contépts may lge f»amiliar to the class and may not hawve, been stre,ésed due |
n 3 R . . - ‘s

Consequently the students cogld' answer the test | . N

to this prior exposure.




s
»’ by |

. .
' . ’ - . .o

qgestipns even withput their being pre-teste® In.this way, factors

A

v . 'Y . . -
- » - ¢ -
- E .
: .

ootside the boundaries ‘o6f .the Iesaopzmay play an important role in the

. ,Coding

Major‘ﬁrobiehs. ) ; ' .4 . -»

« "drive shaft"(2) -

°

F:3

success

0 " ) . kY
f 2 Tesson 'as 4 pedagogfcal whole. .

. d ’
s . B .

-3 - .
On_fhe index aée, if a student presses any key other than:
the ones allow 'd (i.é., e,‘b, c; &, e,) an execution error
occurs: -the‘student's progress through the lesson is’
intetrupted,and he is summafily-delefe . This error was )
NOT present in "drive shaft"(1)? ]

- . L 4

B

Minor problems.. Some minor problems were dfscovered in tke cqurse of

. , : . : )

ERIC .

.

L] . é . ¢

» »

- . . »
be noted here when they have bedn passed an Unchanged-from the eardy

. " L ' -

“since they may effectJStudent,progress through the lesson. Thus thex w111

. preparing th? individual reviews. In general, it is th&'polic& in this
'report to list only changes that have been made from the yftvious series.

- However in this section on coding, uncorrectéh“brrors .are significant\\~‘

s

version. A mote exten51ze descrlptfgh of coding proh}ems 1n general in the

f
) >

Chieute lessons is available in the Overview. ! :
. » . 4
. * .- .
Specific examples. ) ) ~ .
. . R N h
.' » ﬁ i \ . h : Q "7
"emission' (2) . ot y
: . Y 4 s .. ‘l
- 7+ There is only partial”erasure of a question when forced .’
v - ¢ review is done for an ihcorrect response. This -is "
< T uncorrected from prev1ous version, Q? '
o .

L3

IZ% "Préss NEXTs" appearwin the ,unit ip, which the‘percen—
tage of corgect amswers on tesf” appears. This is uncor-
rected from previous version. . .

-

.An omission of a-critical commah4~ﬁn certain contexts
may lead to-an ‘inadvectent returf to the beginning of

the lesson and loss of about 15-20 minutes work. This
- 1s uncorrbcted from Rrev1ous version. i o
. é
J - ’
v J ’
» . ‘ 5 * B ’.

RIS
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! "starter"(fz

, e

)‘

unfinished condition of "stafrter'(l), this problem

Py could not be detected in the early version.
ol

-
» N .

-

"transmission”(f3

+  'Sbme minor non-erasure and ovegprintingNoccurs,.especially
in the feedba position This is uncorrected trom-
eviqus vers

LA

' '
' .

"diesel" (2) , - > .

Some minor overorinting of, lines of text occurs. In one
case a slide is available via LAB but its availability

is not indicated for the student. This is uncorreéted
from previous version. | . - . ..

"hydraulics"(2) . - PRANGE )

. o

¢ s

The ferced review for wissing a dgill | item :ow worEs

it was’ optional in "hydraulics"(l) ue to & minor, coding

zproblem. In the sanfe drill wheﬂ'the student misses an’
item three times, thé correét answer appears, but,(it is’
printed over a subsequent item ‘in, the drill. Thus it ,
, s difficult to’ read the. corregt answer Thig is
uncorrected from'previous version.

3"’ T

"drive shaft' (2)

L]

At various places in the lesson, g’;e ;s a long wait for
the student while special characte are loaded: this. .
impedes the progress of the student. ‘gre are a ‘total of
,six possiblé loadings of special chsracters whiﬂh must
* - occur beforedehe whole lesson is completed Hymerous (?)

* _-» , commerfts (i.e., "PLATO has now preparal some strokes.")'

]

attempt to fill inhthe delay This is the rsame as in
previous version.’ o ' *

A .
o,- . . . .

"PTO"(2) - : RS

. h
r

‘

- ’- Due to the unfinished condition of "PTO”(I), all of the

ﬁpllowing are new problems . 3
- 7

A frame seemingly designed ‘as 4n introduction (as deter-
mined both by its content and itsename--"intro'") is in
fact nvisible ro all stJ‘ients excefjt those who fail a
. particular question. Then they are’hen? baék te th*s unit
ag part of a forced review.’

e s 4

L - O

‘Because of some faulty coding, part of the section on ﬁ
—_— "Contrdl Circuits" is not functional. %ue:to the

e




N ] . e ’ :
* - . Oneguestion requesds the student to name twa kinds of y ’
* ) ttansfe?® cases but the judging $8quence will count either
¢half of the answer as completely cofrect. A very minor .
¢ change, fndicdted in the print-out ,qill prevent this from -
oceurring. y . ) g

4.
*

A "PRESS NEXT' appears at the bottom of the page but a
student r.esponse,)nus’t be made before the student ean »
mo®e on from Phis place. -In essenc¢e, the NEXT. key is a *\
.- " non-functional at ‘this point, and .the directions can- .
+ cohfuse the student. 2 \ o o }

’

"electricity"(2) .« -4t * .

ot

'S

- - 4
Pressing LAB at one point takes the student back o the :
beginnin f the t8st. At that point, the directions in.
slarge letters, "DO NOT PRESS NEXT", 'ovérprint on "'Press -
~NEXT-" in'normal size writing.- This is a new problem,
%

— -~ ’ L3 . ' -

Summa pyBA~Code Ct . . ‘ Y
— ., = , L ‘ . ) o . g . e

* Thus dt-is evi? that some.problems, most not of a.

Id

’

serious’ nature,-
. *.

- ) . » o ' MU 4
,remain ‘in these, Iessons: These errors tﬁy‘prp\g to be a .tuisance or a ,

»

.
'

-, N ‘- N . .

source of con_fué{)_rl"oo students workipg through the lessom. Of the minor

. ¢ ¢ . . 242% . .
i

problems, none would require ext v;e'r_eyorking of the code to correct. / ™\

) - .
Indeed sotzle pr-oblem_s_', such a8 the overprinting in "el'ect:ri‘city"(Z) 'abc-»ve,.
had been correc.tecjl as of Septen'l’bé_r 1975-, when Varian 'copié;s_ o.{ s e“block . )
>direc‘_t6ry pag‘es'were madg'f‘or these lessons. = .

-\ . : : -

As pa;rtxt?f, the o"véral,l' 'eva.luation o‘f,Charrute 11‘es§ons, the MTC s_tafﬁ .

. - o -

L oy

. . v - -
has monitored gze .use of &ese lessons at’.Chan_ute and at Parkld#hd College.
[ * s . , N \ ., .
We were som&what surprised to ‘find that executiohﬁ‘erro'rs’ were still
. ’ * ) r

pccurr%ng,'aftérolessons had beeh used by several hundfjed; tudents. Undeqw{

-

s D T e 7 R : .
ordinatry circumstances,. 20-50 students should discover all errors.

- P - - s, LY

Although' a numbeér of the problems nepoted by MIC staff have been fixed,

3
. -

o\
\
- 3 - . LY » . *
sox'qe‘-“naye\rei{i.r;;d and continue to cause execution eyrors ‘fglr 3ther " /
. \ . - * . ¥

. » - . N - A
.

. M ) . -,0 ., .
students.~ Minor problems of %efprinting can be excused by -dnsufficiept

< R "‘
) N )
7
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éiscussedt'n the Overview (sectlons on General Counnents

manppwer to 'polish” the lessons’, bht it s more.difficult to,’é’xplagn
4 -

(—\ +

away more serious problems that 1nterrupt progress imw the lesson.

¢ " 4 , ) LI
New material . ’ Lo : ot . -~

a .
' A spall amount of .new material has been added to these ,lessoq,s In

ko

. . 7
most cases g‘.t ,,consists of teaching points, 'reworkings of old questions,

and rephrasing of some items, of feedback .These have already been -
[N ¥ Y “ s

B ’

.

Components s

o

Specific‘Comment's:‘, Interaétion and Feedback’.)‘ In some ‘cases, whole umits

. » . ,
. . - .o . ,
of new inférmation have ‘been "added: o L ‘
. ' * . ° »
. - . . . . . .
‘ . . J o ’
"transmigsion" (2) vt s

o .

A small ufit containing new material on the torque converter . o
and fluid coupling has been inserted here.

s ) "H.. 1 * ‘ ' ' It o ’
PTO '. 2)" A ! . . . * L
‘ "'- . . P . . , N
. ] . .
. Dué-to the unfinlshe'd stat; of "PTO”([), almost all the .
: material here i$ new. i a
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Symmary and, Conclusions L . .
. . ' [ 9 . . ) - . .
" . : . . ., - . 4
L - * ’ . . . \
. ] the vartous categeries of specific comm®mts-can be sl’ized as L
‘. -, foll : ’ ) * T e ’ :-, N
ollows: i e s -
M ] - R . ' ”~ . rd .
' <o -1). The by~pass option has. been ‘el iminated in)all but one, . )
> ‘ of ‘these lessons--' traﬁsmission"(Z) , . LI
P °2) The obiec;ives of these lesébns have not changed. y
: - «3) The amount of mteraction specifically re}@ed to the
- v . ‘end of lesson teSts has increased.  °, - .
o L o 3 - .
! . %) With certain notable, exceptions, codin roblems have 4 .
w « ceased to be an'important factor in thgse later lessons. ”5‘ : y
I &
-~ T oW ! - ‘ s « 2 .
‘ ‘ , fi) In several ca w material.has.been removed from . o
: to the feedbacrposition and put into new separate units. . Y ’
. .

6) All lessons ‘are fully operational and have their full . .

) . L] .
- ‘complement of complete unltz - N . d

Based on t‘ge way that th‘ese eight lessbns changed frqm their pre-

. . N . //—

. validation to thei;’ val,ic}ated form, one can characterl;z"he -process of . |

S d - . 1 ) D e Lo . |
revision to improve validation capab‘ility as f‘ollows: ) ; / ;

o . , { ] \ PN
1) Lessons which val idated quickly were not appre(:lably ot
i L changed; typically only cqding err®Es were CorPected.: - .
> " ‘ ‘ . * -

2Y 4dong lessons which’'did no¢® validate quickly were divided . "
into.2-4 pleces. (This information is based in part ot'x
' . conversations with Chanute staff autMors and data not
' found in the ®&4ght. lessoigs examined in this report:)
TS L e N L o ‘ .o .
’ 3) In géneral, the cbjettide,c, or criteria‘ were not changed. ., . : {
L} N
4) By lookmg ag item results fgom the end-of lessonbte§ts,'
,~ questions with ,corbsis‘tently low performanc;e we’iden-" .
tified. In some cases, these items or the whole tests
were rewrittén;-.in most cdses, information to ai/d gtu-

~ ( , dent performance d those isems wés stressed in[ the body .
' ) . of ‘the lesson. Emphasis was provided by giving the eﬁu— ot
. ,.' T dént questions similar &o "those on_ the end of lésson test, . -
b A - R When an item was already covered wi’th a . question 1in the .
“'., . body of the lesson, the feedback warned the student to

remember t‘r answer for the test.




.-I‘ . ' . ( ) * ‘ . ‘. = B

e 5) When the student was having difficulty answ{aripg t he , .
) o quegtion in the body of the lesson, correct answers and
R important terms were accented with various special
~ display techniques. '

- . . &
~

JB) Indices were provided te allow the student self reviews,
and some lessons were reorgamized, possibly to improve L

the flow of the lesson. . o
N . L b . 7
7). Minor problems--such as‘overprinting several layers
. of text, partial erasures, or mon-fu nal instruc- »

"tioms to the student--are not fixed unless they signi- -
ficantly interfered with the gtudent's progress.
8) Execution errors still occur affer more than one year

" of student ‘use.

t . . . . .
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- ( ' '
- Observatio?s from Changte .
| S \ R |
) Hény chghges were imposed to attempt standardization "f
of lessons (written prior to June 1974). During ISD >
'_;&ﬂwﬂexh development, most effort was expended on ngw lessons;~” ' ) 2N
‘f# \ Ty, " the prepared lessons were not modified until vAlida-, ¢ 7

. " tion. - . » . ¢

/// :‘ 2) *Many changes were.the result of the initial use of -poor s
‘. © . programming techniqueé.

° »
N
- »

3) - From the Chanute evaluator's observations of the effort
- and others, it seems implicit to the instructional pro-
gramming philosophy that students will leard in spite
, of 'the techniques used. Copnsequently the importance of
validation techniques--when considered as a gropup--lay
L + 1In the.debugging of a lesson, making it usable for the
L SN ) majority of students. Though it seems like heresy to
T ;H' . observe cases of
4 PN © e Co. i

» reduced stanaards,

-

s ¢ a
. .. b. " cuing students to test items, _ * . :
* 8 c. dividing lessons to facilitate validatlon, K
[, ’ '
.. >, d. pretest item practice, and
. e. redugtion in ttem difficulty, * L
: . N . . . . . \ . o -
(3 * . . 14 | , 1 Y
. a perjorative impact on lesson performance ocutcomes
Ce R was nos.noted. Validation techniques are arbitrary' in
_ nany cases, apd therefgfe can be flexible, for the end ‘>
. ‘result 1s a viabfe product W, ) ' :
. ) . . o
- - S
’ A . \‘_ Y E
N . ‘o ‘ 8 L c
. C, .
a .
L ] N '
. , . < . . i ,
» .
foee ' L -
. . '. z [} '\ . .
1 q . ¢ ) L4 ..
< i , ’ -
» = \ - . ’B E*

»” L

2.
. The evaluator is nop speaking of .the #end of lesson testdhég\Jously
hese should 1mprove--rather he refers to che block examsg, 1nstruc¥or
' assessment, field evaluation, etc. o *

.
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-Appendix I:: The Eight Chanute’ Lessons Selected - +

_emission(1l)

starter(l)

transmission(l) 4+’

diesel(])
hydraulics(1l) '

drive shéft(l)
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. power take off "= PTO = mtcc?/

electricity(l)
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emisslion(Z)w = mteclO
starter(2) . .= mtccll —
. ‘ .~

transmission(2) = mtccl2 -

diesel (2) = mtccl3 1
* hydraulice(2) = mtccl4

4 ’ Q

drive s@ift(Z) = mtccels e
l PTO(2) = mtcclé

electricity = mi&cl8 )
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Appendix I1:

Stressing of End of Lesson Test Items

ﬁ‘- N

via Interaction in "diesél"(Z)‘

~ ' . =

¢ [ ] A
The following table gives §nforﬁ5tion og. the relationship \of

e

interaction to test items'iam one particular lesson., This lesson was

+ L3

4
chosen becaqse of the particular way in whigh test items are stresggd‘

]
-

in e body of thé‘iesson. Each "X" represents one occurrence of the
‘ ©

designated characteristic. The shkessing of gnformation can be divided
* . . .

I'd

A Y

into speﬁjfic catggorfgs:

% = perceﬂtage of students answering question correctly
» " (79 cases total) .
i/a(dir) =" virtually identical questions in the body of the lesson
¥ . .
i/a(indir) = related question/answer stressed by interactiof
text = information for answer provided in text, but pot
. emphasized - . . ‘
f/b = _answer to this question provided in the feedback to ) -
another question '
4
blatant 1 = feedback to a question)gives ""Remember this for test.”
It appears in "emissigh''(2) but NOT in "emission'(1)- : -
- ' . N
blatant 2 - strong warning in text: '"Don't forget (this)" and/or |
: answer set off from normal text via unusygl positioning % ,
. or special characters. It also appears in the later

v

version of "emission" only.




-
i/a(dir) (i/a(indir) text f/b blatant 1 blat@nt 2
- T

e Z.
1 " 109
y 2 85
-3 99
N 6 9
5 75
6 . 71.
7 %0
g 89
\
9 85
10 85,
QN\ - Summaty

1)

2)

. ! ’ P

of and conclusions to be drawn from Appendix I1i:

Ex#ra assistance is provided .in the form of strong
hints to remember certain bits of data.

. L4 . .
Some of the answers to test items appeér at‘oblique .
places in the lesson (i.e., within textual passages or
in related questions)..

. ‘ ’
As mentioned above, some ,are hinted at so strongly )
it is as if they were stressed before the studemt sees .
them on the final test. '

Two of the questions (#5 and #6) are given very hedvy

stress by the use-ofvstrong Hints: thus their percentage ,

correct figures ma??have been inflated. )

s -
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Appendix II}: Modifications of Test Items im "emission" (2) ) .
( . N .. - * - ]

a final quiz (no longer equal to a by-pass

There are two tests:

test) and an end of lesson test. The former is umchanged; in the gpd of | .
. * \ . ‘
lesson ;esbE however, there is a slight rephrasing of two questions which

makes for clafity and less corgusion for the student looking for the '

may help to show what has been dgne

1 v

to improve the précision of the questio’s asked. First the questions fro}n
"emission'"€1): . - .y . J ‘

2. ’ Component that uses k PCV . ‘

. engine vacuum to draw . et v —

' gasses from crankgase

intake manifold.,!! . .
d >
3. Véne-t.ype rotary a. air pump’ a

4 - - .
In #2, the phrasing is misleading: it is actuaily the vacuum that gperates

11} 1"

the pcv valve; the valve does not 'use'" the vacuum. In.the -foldowing :

. : -, .
question, there is a problem:  another possible Agb, ""h.’ air injeqgdon," .

. . -~ -

) rd )
would be just as likely a choice, and as ck{rect, as the one allowed, ’
M . g - .

x
- N

"a. air pump.” . ' N \ .
) ' . ) ' ’ ' 4 - ’ - -«
- The ‘followinL'ir_e Lthe corrected versions. of the questions as well

.o

as the change in the phrasing of thq/corRect éngvers: o

- L [

2. _,Valve tHat is operated . d. BCV valve ’ ' e
~ "+ by engine vacuum and |, ‘ - ‘ R
. draws gasses _from the , . -
. Scrankcase to-the intake
©T . manifold. . . ‘ .
» - . - )
| 4 L

Type of pump used on e{ir: ‘a,

) Vane type
injections system. “ ]

rotary pump '

] . - 3 .
‘ R
- . [




The authox geems to.be aware of the orfginal vagueness in the.ques%ions

in “emissigp"(l) and has taken steps to correct the problem. Also

=

the appeawance of '"valye' and “pump" @n'bofh thexdesgription and the .

v ! - .

désire§ dpswer is A strong prompt. . B R

.
. N

. - .. " . . ‘ . “
Results. The rephrasing of the two questicns and the addition of

3 + N -
. ¥ » »y . . .

e ) . ~ .
-a question, ds mentioned fn the section bon interaction, jncreases the

N - . . I\

- - . . . . .

total ,pf test items previously stressed by interaction to 70% in
, ) .

"egissioﬁ"(Z).
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- Appendix IV: Teaching Poiffks T oA \
o .4 N 4
The following is a table 1i.sting' the occurrences or al%sence of a
. - t v . )

B *

section called '"teaching points" that appears in soméof these @essons.

¢ .
.

If present, the section is only accessible to an author, NOT a student,

< -

’ > ‘via“DATA at the appropriate place in the lesson. In some cases,
. 1 ] - . F] “~
, direetions are given as‘!o,its presence. In others it must be discerned”
from an examination of the printqut. v st ) )
Ay R P ‘ ’ i
Iy Te - *
-~ —
\ Is . P A.
L B - ' -
~ . - . - . . ) T
~ Lesso’ Present? Directidns given? .
N ] v N . . T -
emission(I) ’.“' LMo . - ' .
‘. _ emission(2) yes . yes ..
*. . ¢ starter(1) no . -—
= .
- - starter(2) J ) yes , ~_no ’
= - ) . transmission(1) no € . -
’ A ‘ ’ ¢ ) !
' v transmission(2) yes ‘- ‘' no N R
- , oo diesel(l) é no = ¢ -— - . * 9
A dieself2) - . . yes T . Tyes
: hydraulics(l) . "no e ’
- oL * hydraulies(2) yes " no ’ -t
R . «drive shaft(l) .© * _np N . S
-7 . Y . . » (“ . " ’ e’
drive shaft(Z) , yes no - -
L LN prO(1) * no : —
- . . ‘ T .
. .~ : PTO(2) - . yes ¢ no \ -
. . o - electricity(l) ‘ yes ’ no ) .- .
.o~ L . - , ‘ ¢ e '
L electricity(2) yes ’ &, no . )
- - ) . B P ) N
~ \. . ' - \/‘ . . .
* [ 4 " . iu.
! . , ~ i "‘, .’ ' . ‘
. -, v . Y
v L]
oo N gr v
s 3 SR ~ N S
EMC ) * ‘. T ‘s ;. v "
S , - . > ’ - : .. "
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